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+ NOTES ON CURVULARIA SP. ON.GLADIOLUS, WITH FIVE 


NEW NEW DISTRIBUTION RECORDS {4 


Donald P. Limber 


Since Magiel»? reported Curvularia sp. as new on gladiolus in Florida 
in 1947, Plakidas3 has noted its presence in Mississipoi, Five new loca- 
tions can now be added to the known distribution of this disease. Four 
of these records have been contributed, generously, by the workers nemed 
below, 


Dr. A. A. Foster4 found Curvularia on gladiolus at Farmingdale, Long 
Island, New York late in June 1943. The infected plants were grown from 
cormels of the variety, Vredenburg. The stock had come from the: state of 
Washington originally, but had been grown on Long Island for several 
years. Although the disease was serious in this planting of cormels, it 
could not be fourd on a planting of smail corms from the same lot which 
were grown in another field. Possibly this is explained bv the fact 
that the small corms were given a mercuric chloride dio while the cormels 
were untreated. As Foster suggested, other factors such as »ossible dif- 
ference in susceptibility between corms and cormels, and the different 
locations where the two lots were grovn must be considered. 


Later in the season plants from cormels of the variety, Picardy, >vlanted 
near the infected variety, Vredenburg, develoved rather severe symptoms. 


A scattering of lesions was found through a ten-acre plantin: of Picardy 
corms at a distance of one half mile from those above, but belonging to 
the same growers. Despite warm humid weether the disease failed to 
spread in this field,and by cutting time it was impossible to find le- 
sions. 


Dr. J. bi. Jenkins, Jr? found Curvularia in New Hanover County, North 
Carolina in July 1948. He collected it-again in August and Se>tbember in 
New Hanover and Pender Counties. The infections were scattered and did 

Magie, Robert C. Curvularia soot, a new disease of gladiolus. Plant 

Dis. Reptr. 32: 11-13. 1948. 

2 . Curvularia and other important leaf and flower dis~ 
eases of gladiolus in Florida. Fior ist's ony & Hort. Trade ‘orld 
66: 12, illus. 1948. 

3 Plakidas, A. G, Curvularia spot of giediolus fromMississizxi. Plent 
Dis. Reptr. 32: 449. 1948. ‘ 

4 Associate Professor, Department of Plant Pathology, Cornell Universi ty. 

5 Horticulturist in Charge, Vegetable Research Laboratory, North Caro- 

lina Agriculture] Experiment Station, Wilmington, North Carolina 
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not cause injury: as: far as ‘could be: determined. leaves and 


In contrzst: to. the experience: at Beltsvillé reported: below, Florida‘ 
grown. olantinge. stack showed infection in: North: ‘Carolina... Dr.. Jenkins. 
states, “In August’ 1948 we made a small plarting of Picardy gladiolus 
which had come: from: ‘Florida. found Curvularia on: the leaves of these: 


Beltsville,.Meryland, on October 12, 1948.:. Only 9: few lesions: were pres-: 
ent. "They were on the variety, Picardy, that: we had been growing ‘here: 
at Beltsville for severel years. In adjoining’ rows,’ there are some plants’ 
of gladiolus, varieties Picardy and Maid of Orleans, sent to us’ from Flor-: 
ida. this. Curwilaris’ was ont these plants. 


A revert of the of on. pladi in Michigan: has 
been suovlied by Dr. Ray Nelson’. He states that’ the:disease was first 
identified in their: exnerimental vlots last summer,.in the variety, _ 
Myrna. The corms wrich produced the infected- plants were revorted by 
the supplier to be of an Illinois-grown stock. 


Quoting Dr. Nelson; "The disease’ was-serious in plots grown from un- 
treated corms, and the stand was seriously reduced. It was well con- 
trolled by a number of experiment2l treatments." 


Curvalaria was’ obtdined in’ culture from gladiolus corms grown near 
Norfolk, Virginia: ©The. infected corms were collected by Geraldus Gay of © 
the Bureau of Entomology and Plant Quarartine in October 1948. 


The apparent explanation of the appearance of the disease in Virginia 
has been sun-lied by Mr. Gay. Concerning the growers of these gladiolus, 
he writes, "In order to get three crops from gladiolus corms every two 
years, they trensfer them to Fort Myers, Florida, for planting. Between 
growing periods they place them in cold storage. They are therefore . 
shipoed to and from Florida, which could easily explain the spread of 
Curvularia sp. to this section." : 


As far as known, Curvularia sp. has not been reported on gladiolus in 
any other country. However, if the fungus is identified definitely as 
Curvularia lunata (“akker) Boedijn, (its very close relationshinv to Cc. 
lunata has been pointed out by Mr. John A. Stevensonl), it is rather 
widely distributed on other hosts in at least eight foreign countries. 

C. lunata aise: United States; in Were is “sai 


6 Pathologist, Division of Fruit and Vegeteble Cros and. Bureeu 
of Plant Industry, Soils, and Agricultural Engineering, U. .S..Deoart-. 
ment of Agriculture, Beltsville, Maryland. wa 
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to cause black spots and black kernels of rice’. An earlier revort of — 
its presence on rice in Texas was made by Tullis’, 


Magie= isolated Curvularia from diseased corms ‘as well as from the 
spikes. He does not, however, describe the symptoms. Of the three corms 
examined by the writer, the first did not bear distinctive lesions. There 
were two or three closely grouped, flattened, dirty brown, angular lesions. 
The largest measured not more than 5 mm. on the long axis. The snots 
could easily have been attributed to mechanical injury, and quite possibly 
that was involved, The-second corm bore tyvical fungus lesions. These 
are small, circular, slightly sunken spots which measure up to 2 mm. in 
diameter except where greater size is reached by confluence of single: 
spots. The color is dull brown, but may aopear nearly black where con- 
idiophores and conidia are oresent. The margin is somewhat lighter than 
the center. Cn one side of this corm the spots were closely aggregated, 
but on the remaining surfaces they are widely scattered. The third corm 
was more severely injured. A single lesion was present which measures 
2.5 cm. in diameter with the center depressed to a denth of 5 mm. No 
conidia or conidionhores were present on the lesion, but tissue taken 
asentically from the decayed tissue beneath yielded pure growths of Cur- 
vularia. 


This description will undoubtedly cant revision when more material 
can be studied, but: it is hoped that it will ne of senkstense to those 
interested in gladiolus diseases. 


BUREAU OF ENTCMCLCGY AND PLANT QUARANTINE, AGRICULTURAL RESSARCH ADMIN- 
ISTRATION, U. S. DEPARTMENT OF AGRICULTURE, HOBOKEN, NEW JERSEY 


7 Martin, A..L. and G. EB. Alstatt. Bull. Tex. Agric. Exo. Sta. 58h, 14 
2 illus. 19LC. 

8 Tullis, C. E. Tech. Bull.. U. Dent. illus. 
1936. 
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+ SUCCESSFUL -SPRAY. OF ALTERNARIA BLIGHT 
CE PSPUNTAS 


“Frederick Le Wellman 


Strains of Vilm. ) have been. develoned by breed- 
ing techniques from which can be secured highly valued. progeny. Such 
flower characters as doubleness, size, special conformation, fringed and 
ruffled edges, and colors are combined through genetic handling, and re- 
sult: in dlants that are much prized-ornamentally. .The breeding is carried 
on under intensive comaationa,y: in a small area, and under continuous at- 


To obtain the youn wes: production requires. nue skill and a long 
period of study and training. ‘Then a disease appears and threatens de-. 
struction of such a valuable and specialized seed crop it requires im- ~ 
mediate: consideration. ’ Furthermore, when a method of control of the .. 
disease is found it is.of importance. This has been the exnerience of 
Mr. Claude Horne working in the tropics, producing svecial vetunia seed 
for commerce at Finca La Dominica, near Turrislba, Costa Rica.. His work 
was of: so muck interest to me, as it dealt with trorical nlant disease . 
problems, thet witr his cooperation a report was. prepared of some of 
his studies, and is mreeaunes herewith. 


Petunias have been grown for sovers, years ~ Mr. Hove for breeding 
stock. Several diseases of minor imnortarce have. attacked the plants 
and in the main were controlled by cultural methods and hygiene. The 
most serious trouble started early in 1947 as a leaf. blight, and by April 
caused much killing of foliage including stems and flowers. By mid June 
Mr.. Hope was engaged wort with. ‘sorayers to check 
the trouble. 


Identifientiion of the Organism and Disease Deseriotion 


The causal organism was identi fied. foo: ennai of the diseased plants 
that were secured from Mr. Hope. Simple cultures and inoculations were 
made, and matericls were also incubated in moist chambers. The disease 
organisn was .exemined microscopically. and found ta be a. strain of the 
fungus Alternaria tenuis Nees. Both mycelial 2nd spore characters end 
measurements wore all found to be well within the limits of that snecies 
as described in the recent critical study of it by Paul Neergaard in his 
book, "Danish species of Alternaria *nd Stemphylium, taxonomy, parasitism, 
and economical significance", published in Cépenhagen, 1945. 


‘I do not reenll heving seen any past report of an Alternaria disease of 
petunias, and search of the available literature at the Inter-American | 


Institute of Agricultural Sciences disclosed nothing of that sort. Meer- 


gaard.does mention in his book that he had at one time recovered spores 
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of A. tenuis from petunia seed he had obtained from Germany. This pres- | 
ent resort of our work here in Coste Rica may be the first instance of 
the recognition of Alternaria as the cause - a petunia blight. 


The symptoms of the dashes were nanan as follows. “Within two days 
after healthy petunia leaves were inoculated with drops of spore sus- 
pension, smali infection spots were visible on the leaves. These spots 
expanded. quickly, and in a week's time were from 7 to 27 mm, in diameter. 


Where several spots occurred close together they coalesced readily. 


Color of the spots Was dark brown, they were well rounded in shape, and 
had faint concentrie markings on the upper surfece. In some cases the 
whole leaf became involved from such a spot, but there was no general 
leaf drop caused by infections. These deed leaves hung on, and in the 
most serious cases the disease spread to the petiole and finally into 
the stem. The stem infection subsequently killed. the branch attacked from 
girdling and collapse of the part above the girdled portion. This dis- 
ease progress recuired about 20 days in aprotected location, under the 
existing exoerimertal conditions. Within a month's time the disease 
caused complete killing of some of the lerge plants. 


Natural. infections occurred on stens , causing rather small ellintical 
gray brown lesions. This was repeatedly proved by recovery of A. tenuis 
spores from such lesions. In ali the instances studied by me, however, 
the stem lesions did not result in the girdling end diebac of branches, 
such as that which followed infection from original leaf lesions that 
attacked the stems by way of the leaf netioles. - It was also noted that 
natural infections did not occur on the younge~, vigorously growing 
vlants.. It was only flowering started and seed advanced 


shes blight became evident. 


theoetes likewise sppeared to heve some effect on blight occurrence. 
The greatest part of the petunia breeding material was grown under nar- 
row sheds of roofing to better control snecialized handling. In a number 
of instances a few plants of certain of the clones were planted in the 
oven, and these even when in full flower, were always almost entirely 
free from Alternaria attack. This was true, moreover, when the healthy 
open grown plants were within a:few fect of diseased plants of the seme 
clone that became diseased under protected conditions.. Both sets of 
plants must have received equal amounts of natural inoculum. All plants 
were given approximately the same amount of fertilizer, and were crown in 
prepared soil from the same source. 


Methods of 


The first methods of control aged yore those of practical field hygiene. 


These, however, were soon found to be inadequste After that svrays were 


tried, using at first a copner fungicide (Acme Kopper King). This, it was 
quickly seen, was injurious tc the plents and also did not give sufficient 
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control of the disease. It was then that.Mr. Hope secured supolies of 
some of the orgaric and other newer fungicides and started comparative 
studies of their efficacy. Plants were grouped into lots of 12 to 2h 
each, reolicated,’ and untreated lots were alsa. set. aside. 


Table 1. Results after nine weekly anrey applications on seed-bearing 

‘petunia plants for control of blight caused by Alternaria 

tenuis, from data.secured in Cctober Turrialba, Costa 

Rica. 

Estimated percent of free - 

Treatment I:Plot. 2:Plot 3:Plot 4:Plot 5:Plot 6 


Acme Kopver Kings 10 : 10 : 15 : 20 : 35 t <= 


Table 2. Results after four weekly sprayings on petunia plants taken 
after exneriments were completed that were reported in Table 
1. Plants were selected for similarities in size, vigor and 
disease, regrouped into other plots, treated with snrays in- 
dicated and data secured in November, 1948. 


: Estimated percent of foliage free 
from Alternaria blight 
Treatment :Plot 1:Plot 2:Plot 3:Plot 4:Plot 5:Plot 6 

Parzate ¢ 97.3: ¢: 3: 3: 


Soray applications were made weekly, using 5-gallon knapsack sprayers. 
Materials employed were Bordeaux mixture of standard 5-5-50 strength, 
Fermate, Parzate, Zerlate, Dithane, and Acme Kopper King. Dilutions were, 
if the material was vowder, at the rate of 2 pounds to 100 gallons of 
water, and if licuid, 2 quarts to 100 gallons of water. A resin spreader 
sticker was used in all cases, and a small amount of wettable sulphur was 
included with Fermate. The results from these sorays are voresented in 
the accompanying Tables 1 and 2. 
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It. was found,-as the data indicate, that. Fermate,and Parzate were the 
most satisfectory: fungicides used. Not only:did Kopper King and Bordeaux 
Mixture give inadequate control of the disease, but- in addition they were 
both injurious to the petunia plants. They caused: stunting of foliage | 
and marked effects on flowers and avpeared to Fomeny setti ng of seed. 


Tests. -were also ands. effects copner 
Badly injured plants that had been soreyed for five months or more with 
Kopper King were separated into two groups. One lot that was svraved 
with Zerlate showed considerable recovery from toxic effects within a 
month's time. However, the other lot sorsyed with Ferrate showed even 
better recovery. In general it was apperent. that vlants soraved con- 
tinuously with Fermate and Persate 1 were: more ‘ vigorous than any of those 
in the spray : 


COMPLEMENTARY CROPS DIVISION, TECHNICAL COLLABORATION BRANCH, OFFICE OF 

FOREIGN AGRICULTURAL RELATIONS, U. S. DEPARTMENT OF AGRICULTURE. (HEAD- 
QUARTERS, INTER-AMERICAN INSTITUTE .OF SCIENCES, TURRIALBA, 

COSTA RICA.} 1948 
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DISEASES OBSERVED IN NEBRASKA oN SAFFLOVER 


‘Cleessen, M. and We Ray. 


Since 1942 a breeding project has been in progress on safflower (Cartha- 
mus tinctorius L.).at the University of Nebraska. A small commercial . 
acreage of this: oilseed crop has developed in Nebraska and a few other 
States (1). ‘Since the initiation of experimental work on safflower sev- 
eral diseases have caused considerable damage to experimental, ang in 
some cases to commercial vlantings. 


Rust. Rust. caused by Puccinia carthami Corda was first observed 

on breeding material in 1947. A trace of rust was observed on some green- 
house nlants during the. .winter of 1947-1948. The experimental field : 
»lots- at Alliarce, ard Scottsbluff. in 1942 were located in adjacent fields 
to the 1947. vlots.--Rust appeared in July at. both locations. By September 
the lower sides of: the leaves of- susceptible varieties were almost. com . 
pletely black with telial pustules. ‘ost of the selections and intro- 
ductions were found to be suscestible to this rust. Immune »lants were 
observed in intro¢yctions from Rumania and Turkey. Individual plant 
selections from "Yenice 1813", an introduction from Turkey, produced 
progeny that were resistant,: suscentible, or segregating. Resistance to. 
this rust anpears to be dominant. Several. lines selected from an Egyp- 
tian: introduction were found to have. resistance to rust. 


safflower in Oanada in 1942. Results from his tests showed that the 
fungus was: probably introduced and snread to new. areas in Canada by seed. 
This also appears to be the most lovical conclusion concerning the ap-. 
pearance of safflower rust in Nebraska. Conners also noted that vari- 


A survey of senamabad safflower fields in Nebraska, Colorado, North 
Dakota and Montana’ was. made during August... No rust was found in fields 
of Indian safflower although this variety in experimental plots.is very . 
susceotible. Traces of rust were found in several fields .of a new vari- 
ety, Nebra - €52.. This-variety in exnerimental plots. is less suscepti- 
ble than Indian. The Nebraska. 852.. seed. used for commercial plantings in 
1948 was grown or the Box Butte Exverimental Farm, Alliance, Nebraska. 
Indian safflower used for seed has not been grown on the station grounds. . 
since 1945. The increase field of N-852 did have some rust in 1947?.- The’ 
seed: was treated. with New Improved Ceresan before. planting. From these 
observations it eppears that rust is. sprceding by seed and that New Im- 
proved. Ceresan is not- entirely effective “in its control. j 


‘Leaf Spot. Leaf spot caused by. an Alternaria. species,, which is similar 
in avvearance to described by as carthemi’ 
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Rodighin has been observed on safflower each year since 1942. . Savulescu 
(4) working in Rumenia has published a detailed description of the Mac-~ 
rosvorium species causing this disease and the-sym>toms vroduced. 


Marked differences in the degree of suscentibility occur in exverimental 
material. Some comoletely spineless lines from "Yenice 1813" are very 
suscentible. Plentings made on dry land are usually not damaged by this 
disease even though the variety grown is susceptible. Irrigated plantings 
in Nebraska occasionally have been very seriously damaged during sezsons 
with high rainfal] and heavy dews. In 1945 this disease killed all plents 
in one irrigated field shortly after flowering. 


Root. Root “Rot. A root-rot disease (causal agent not yet determined) 
was first observed in 1948 in Scottsbluff plots and in one dry land com- 
merical field. A Phycomycete, and species of Fusarium and Alternaria 
were commonly isolated from diseased roots. Pathogenicity tests have 
not yet been attempted, Plants bezan to wilt and die when about six 
inches in height. Plants of susceptible varieties may succumb to the 
root rot at any stage of growth. . 


The first above-ground symotom of diseased plants usually is a change 
in leaf color from dark green to light green. In young diseased plants 
this symptom is soon followed by wilting. Often these symptoms occur 
simultaneously. . Symptoms of’ diseased plants at the blossom stage or at 
later stages of growth sere usually limited to changes in leaf color from 
dark green to lighter shades of green until plants finally die. Diseased 
plants usually die within five to ten days after first symtoms occur. 
The outer anpearence of roots and lower portions of the stems from dis- 
eased plants varies in color’fron browr to black. The inner portions 
of diseased roots are usually light brown in cola 


There are very distinct differences in degree of resistance to this 
disease. All introductions from India end Africa are 50 to 100 per- 
cent suscevtible. Introductions from other countries anpear to have 
high resistance. Eighty vercent of the plants in one six-acre field of 
Indian safflower were killed by this disease during the month of June. 
Root rot of safflower can easily be confused with drowning of plants 
caused by excess moisture. Ali varieties of safflower are subject to 
drowning when plents are flooded for more than vast hours. 


Literature Cited. 


1. Claassen, C. E. Safflower a potential oilseed crop in the western 
states. Chemurgic Digest 7: 11-17. 1948. © 

2. Conners, I. L. The rusts of safflower. Phytopathology 33 789-796. 
1943. 

3. Rodighin, M. N. Rare and-little known fungous diseases of safflower 
in the Volga region, Twenty-five years Saratoff Agricultural In- 
stitute, Saratoff 1939. (Abstrsct in R.A.M. 19: 115-116. 194C). 
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4, Savulescu,-Alice, Eine Neue Krankheit auf Carthamus tinctorius L. 
hervorgerufen’ durch Magrosporium carthami Savul. Bulletin de le 
Section Scientifique XXXVI: 703-722. 194k. 


UNIVERSITY CF NEBRASKA, LINCOLN 


¥ TOBACCO DISEASES IN VIRGINIA, 1948 
ad 
S. B, Fenne 


Tobacco started off very well in the carly snring. However, extremely 


-dry weather occurred soon after transplanting and for a time, in some 


counties, prospects for a good cr o> looked bad. ' However, by harvest time 
tobacco had- recovered and a good average yield was produced. 


Downy mildew, _Peronospora tabacin Way Was first reported in Halifax 


County or Avril 19. However, it is lively that the disease was vresent 


a week earlier. By April 22, blue mold was found generally distributed 
in most counties in’ the flue-cured area. Hot, dry weather occurred on 


the 224 and after that date the disease developed slowly. 


Demonstrations in the use of Parzate and Fermate were set up in nine 
counties. In general, farmers who used Parzate liked it very much but 
only a few of them considered it suvericr to Fermate. More veovle used 
Fermate dust this year than in former years, “here the dust was nronerly 
applied, good results were obtained. However, it’ was found that greater 
care is required to secure good blue mold control when using dusts than 
when soraying. Plenty. of Fermate was available inthe tobacco area this 
year. Over 5C percent of the tobacco growers in the State applied blue 
mold control measures. As a result, plenty of good disease-free tobacco 
seedlings were available at the vroper time for transplanting. | 


.Blackshank, Phytophthora parasitica var. nicotianae, continued to spread 
throughout the Stete. It appeared in Sussex and Greeneville Counties for 
the first time this year. At the nresent time, blackshank is found in 14 
counties. In addition to soreading to two more counties, the disease was 
found on many additional farms in counties ‘from which it had been prev- 
iously reported. Result demonstr3tions were set up using blackshank-re- 
sistant (Vesta) tobacco. In general, the Vesta strains proved to be 
very resistant to bleckshank, They yielded well and produced tobacco 
of good quality that cured well and sold well on the market. 


Bacterial wilt, Eacterium solanacesrum, did not spread so rapidly as 
in previous years. However, it was found in many of the flue-cured 
counties and presented a definite problem unless the prover control 
measures were epplied. Oxford 26 continued to do well on Granville wilt 
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infested soil. Farmers have learned to plant this .tobacco a little 
closer together and to: be. very well with the and 
quality. 


Sore shin, Rhizoctonia solani, avpeared to be on the increase to some 
extent, It was found generally distributed throughout the tobacco area 
and in some eases caused confusion among farmers because of its similar- 
ity to Granville wilt and blackshank, 


Southern stem rot, Sclerotium rolfsii, was frequently found ir. the far 
eastern tobacco area, especially on light sandy soils. In many cases, 
stem rot was confused with sore shin. In the vast, stem rot has not deen 
considered to be an important tobacco disezse in Virginia. 


Rootknot, Heterodera marioni, was much more prevalent this year then in 
the past several yesrs. This is the first yetr that large numbers of 
fermers have sent in specimens of roctknot-diseased tobacco, 


A root rot-disesse complex was observed in many tob2cco fields.’ In 


. fact, much of the trouble with poor growing tobacco mav be due to a com- 


bination of injury by meadow nematodes and root rot. 


Mosaic and ringspot [virus diseases] were found generally distributed 
throughout the tobecco area. Ringsnot was esvecially severe in the dark 
and fire-cured areas. 


An unusual amcunt of hollow stalk, Bacillus carotovorus [Erwinia 
carotovora] was found. Many farmers were very much excited about what 
appeared to them to be a new disease because of the complete destruction 
of individual plents. In most all cases, it was shown that farmers topped 
and suckered plants during periods of high humidity. The actual loss 
resulting from hollow stalk was negligible. ; ; 


A considerable amount of loss occurred from "firing" caused by bisck- 
fire [Pseudomonas angulata] and brown spot. Most of the blackfire oc- 
curred in. the mountainous areas of Southwest Virginie on burley tobecco; 
however, it wes fairly general in the flue-cured tobacco, also. 


VIRGINIA POLYTECHNIC INSTITUTE, BLACKSBURG 
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‘One vlot indicative of a virus 


~at-the Tobacco: Pranch Station, Oxford, North Carolina in 1948. The. 
‘$ymptoms were first: noticed around June 10: #hen the plants were about 


15 inches tall. A mottling suggesting mosaic occurred’on younger leaves 
in the upper half of the plant. - More-than 5@ percent of the olants of 
a 300 plant plot were affected. Two weeks later various shaned necrotic 
areas had developed in the leaves..*.The disease was’ not found anywhere 
else in the § 1/2 acre breeding nursery, and it did not spread from this 
small area in one corner of the field. 


About July 1C, leaf samples were’ sont: -to H. H. McKinney, Beltsville, 
Maryland. He identi fied the virus as etch “by cross inoculation tests. 
So far as is known. this is'the first appearance of ‘this virus disease 
in North Carolina. 


DIVISION OF TCBACCO,. MEDICINAL AND: AND NORTH 
AGRICULTURAL EXPrRIMENT STATION 


-} VERTICILLIUM WILT OF CCTTCN FOUND IN GEORGIA 


B. S. Hawkins and B. B. Higgins 


In August 1948, in company with. Dr. H. D. Barker, some ten.‘cotton . » 
fields of Favette County were visited. At one location several plants. 
were found which showed symotoms typical of Verticillium wilt. These 
vlants were growing on heavy soil neer a barn. Affected slants showed 
only slight stunting and little, if any, reduction in yield. However, 
they had shed a number of leaves and the remaining leaves showed various 
degrees of mottling. When the vlants were cut near ‘the ground level the 
stalks showed some internal blacening occurring as streaks scattered 
throughout the vascular system. There was no. blackening of the cambium 
area as occurrs ‘in acpasien infected with Fusarium wilt. 


‘In early diseased plants were found in Svalding 


‘County. These plants were growing on land where a. house had formerly: 


been: located. -In Cctober, diseased plants were also found in a RE 
hather poorly drained field located in. Gordon County. 


Prants from ‘the three Locations were taken to the: laboratory where 
isolations were made: from the discolored tissues.. Verticilliun,: which 
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agreed«with published descriptions alboatrum; ‘obtained from 
every plant. Subcultures from each ] location were sent Dr. C. D. 
Sherbakoff who reported the fungus identical with the V.. alboatrum iso- 
lated from cotton in Tennessee. 


At each location the disease made no appreciable reduction in yield 
as the infected plants were not avpreciebly stunted in size and remained 
alive, producing a satisfactory crop. The number of infected vlants was 
small at all locetions. This is believed to. be the first renort of 
Verticillium wilt on cotton in Georgia. 


AGRICULTURAL EXPERIMENT STATION, EXPERIMENT 


DOWNY MILDEV.OF OATS IN INDIANA 


Ralph ¥. Caldwell, T. R. Stanton, and R. R. Mulvey 


{ 


Downy: mildew of oats (Bclerospora macrospora\Sacc.) occurred for the. 
first time in Indiana in nursery plantirgs of soring oats on the Purdue 
Soils and Crops Farm, Lafayette, Indiana, in 1946 and sgain in 1947. In 
both years the causal fungus was identified by recognition of oosvores 
in the leaf, glume and rachis tissucs. The disease did not occur in 
1948 on this‘farm although oats were grown on a range of vlots adjacent 
to that on whick the disease had occurred in 1947. 


In 1946 the infection was light but rather general over an entire yield- 
testing range 160 feet wide and 1200 feet long. The infection was some- 
what heavier in the lowest elevations. Infected tillers were distin- 


guished in'1946 by late maturity, fleg leaves showing a mottled green 


color, and exceptional height which caused the green, infected panicles 
to stand consvicuously above th: normally ripened panicles. The rachis 
and glumes of infected panicles were much distorted. Although the in- 
fection was conspicuous yield losses were insignificant in 1946. Oats 
on the other areas of the same farm were not infected. 


~In-1947 the disease manifested itself in an entirely different path- 
ological victure. The disease was rather closely confined to the most 
poorly drained areas of the oat breeding nursery plot. Infection of 
plants in these aréas approached 100 percent. The most severely affected 
plants were extrerely stunted, reaching a height of only 10 to 15 inches 
ae dienes with uninfected vlants which were 36 to 48 inches tall. A 
large majority of such plants failed to head. Where panicles were pro- 
duced the distortion, characteristic of the disease, appeared. Almost 
complete yield losses occurred in the central parts of the infected areas. 
The infected plants showed markedly less severe symptoms at the margins 
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of such low areas, dropring, over a distance of 
50 to 75 feet. © 


These are the only two instances in which downy mildew of oats has been 
recognized in the State of Indiana. Both years were characterized by un- 
usually moist soil. conditions, In.1946 the cats were grown on land 


having better:natural drainage than thet on which the disease occurred 


in 1947. .This may account for the extremely diverse manifestation of 
symotoms in the two years. The 1942 season, in which the disease did 
not occur on Loy lying soil adjacent to the infection 


PURDUE UNIVERSITY AGRICULTURAL EXPTRINENT STATION AND U. S. ae OF 


PLANT INDUSTRY, SCILS, AND. AGRICULTURAL ENGINEERING 


MILDEW,OF OATS IN IDAHO 


Re Stanton, A. -Rodenhiser and Harland Stevens 


Downy mildew ) was found on oats grown 
under irrigation at Aberdeen, Idaho, in July, 1948. Diseased plants 
of Overland oats were observed first: in-a 3-acre field, previously in 


"grass as a pasture, on a: small farm just south of Aberdeen that has been 


leased for some years by the Soil Conservation Service; U. S$. Devertment 


of Agriculture. The infected oat plants were stunted and their nenicles 


were variously abnermal. The diseased »lants were fairly evenly distrib- 
uted throughout the field exceot that they were more common in the lower 
portions where excess irrigation water collected. In some of the lower 


areas, of 1C percent of the plants were infected. 


At same time, numerous downy. mi ldew-infected were 
found also in a rather late-sown oat breeding and viability nursery on 


the Aberdeen Branch Station of the Idaho Agricultural Exveriment Station. 


The infected plants could .be found. rather easily, and they tid not seem 
to occur more: frequently. in ‘particular or of: oats. This 
area was in small in 1947. 


Specimens of the tHomeet plants were sent to Aaron 4%. Johnson, ‘Plant 
Industry Station, Beltsville, Marvland, who found numerous characteristic 
cospores of downy mildew in the leaf bledes, sheaths, and glumes. 


Other fields of oats in the vicinity of Aberdeen were insnected but 
no downy mildew-infected plants were Sound in them, 


DIVISION OF CERTAL CROPS AND DISEASES 
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“Wong barley and Vehart, both vartially resistant to mildew, are being 
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GRAIN DISEASES IN VIRGINIA IN 1948 - 


S. B. Fenne 


This vast year was very favorable for the production of cereals in the 
State. Yields and quality were generally very good. Late crovs, because 
of unusually wet weather late in the season were harvested with a high 
content, which made storage difficult. 


Sanwa simats ,. Ustilago tritici on wheat, and Ustiiago nuda on barley, 
were perhavs the worst diseases in these two crops. Farmers in general 
were very much concerned about loose smt. 


The results of last year's hot-water treatment demonstrations were out- 
standing. In only one of the demonstrations was a trace of loose smut 
found this spring. In the other demonstrations, no loose smut at all 
could be found. 


A new variety of wheat develoned by the Virginia Ex xeriment Station, 
known as Vahart, seems to be highly resistant to loose smt and somewhat 
resistant to mildew. Because of its disease resistance and yielding 
ability, Vahart wheat is widely grown throughout the State. 


Powdery mildew, Erysiphe graminis, was quite vrevalent.on wheat and 
barley in most parts of the State. However, because of the fact that 


grown widely throughout Virginia, losses from this disease were not so 
great as in preceding years. Scab, Gibberella zeae, was more »vrevalent 
than for sore time and es to be esnecially common on the Thorne 
of wheat. 


Nematodes, -Anguina tritici, were found throughout the wheat growing 
area of the State, especially on small farms where home-grown seed is 
planted year efter year without careful cleaning. 


There wasa slight decrease in the amount of black stem rust, Puccinia 
graminis. Glume blotch, Sentoria nodorum, and leaf rust, Puccinia © 
rubigo-vera var. tritici, were very abundant on wheat. 


VIRGINIA POLYTECHNIC INSTITUTE, BLASKSBURG 
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LIST OF MAIZE DISEASES FROM A AREA IN RICA 


Frederick Le Kellman 


. 


A fairly large tide of diseases have been observed during the last 
few months on maize (Zea. mays L.) at: the Inter-American Institute of 
Agricultural Sciences near Turrialbay, Costa Rica. This is in the tropics, 
and davs averege 12 hours in length with a variation of 43 minutes. The 
observations on disease here are of »reliminary nature,. but deserve re- 
port at this time as they are of general interest and concern what has 
been seen’on this crop in a location in a moist part of the tropics. 

The maize »ylots heve only. been grown’ the last few years, and at.an 


elevation of about 2000 feet (610 m.) and at a latitude of anoroximately - Mh 


10 degrees North of the Equator. The plots are in small fields in dif- 
ferent varts of a limited exnerimental area that is less than 10 hectarés 
in extent. A few maize importations have: been included from other parts 
of the world, but most of the seed came from Central América. All plants 
growing currently in the experimental - plots show nore “or. less serious. 
leaf svots and other diseases of one kind oranother, and it is consid- 
ered that this is in part due to weather ‘conditions an. the region. 


The climete at the Institute is stained as that of ‘the bani. tropics,: 
with temperature and moisture effects that are, favorable ‘for such plant 
disesse develonmert. While no extensive méteorological records are yct. 
avaitable the following general climatic description may be: given. 
Temocratures renge from 64° to 81° F. (18% to 27° C.), with a “ean at 
about 73° F. (23° C.). The average relative humidity is over 80 percént, 
and dews are almost invariable at night if there is no rain. Rainfall 
conditions divide the yeer into more or less wet and. dry seasons. .}onthly 
rainfall #anges from 4 to 5 inches (102 to 137 m.) in Febriiary and Mar ch 
to from 13 to 2C inches (330 to 508 mm.) in November and December, In 
the last five years tha mean average rainfall has been about 107 inches | 
(2700 mm.). The period of highest precipitation is from Anril to Decem- 
ber, although no month is without rainfall. ‘The Institute is sheltered by 
hills so that the air is fairly still, but gentle breezes are frequent 
without high winds. During the veriod of from Avril to the first of 
January the afternoons are mostly cloudy. 


Climates such es that just described are often met in the tropics. 
It was for this reason that the Institute initiated a program on maize to 
test methods for breeding to improve’ the crop in such a special locality. 
These methods are to be applied here as well as elsewhere under the rel- 
atively difficult conditions encountercd. 


7 It has hecome evident that some of the difficulties at the Institute are 
due to the presence of numerous diseases. This situation has been recog- 
nized by the breeder, Sr. Mario Guticrrez G., and a number of diseased 


he 
use 
q 
1 
a 
3 
i 
H 
ia 
| 


82 Voll. 33, Nos 2=SPLANT DISEASE REPORTE%+-Feb. 15, 1949 


plant samples were referred to me for identification. Miss Lucy Hastings 
also helsed ‘a ‘preét deal in the identification work through her studies on 
seed and seedling troubles of several’ tropical crops including maize. 
Collections and observations have been made to determine what considera- 
tion should be given in the breeding program to diseases that may become 
limiting factors, and which are of least importance. These studies cover 
minor periods of time, scattered over severe} and have 
in the list presented below. 

Aspergillus spp. In the seed ana eset: 
studies, apnarent]y several snecies of Aspergillus were oresent causing 
serious effects. Seeds were badly infested, esvecially in seed stored 
for a few months. These organisms are probably one of the »otent sources 


of reduction in germination when — ere stored without svecial pre- 


cautions. 


stewartii E.F.Sm. of this comnon ace 
terial blight were first observed in June 1947 on maize of a sweet corn 
variety at the Institute. It was seen on over 80 percent of the plants 
in one. sma 11: block, and a few were killed. Most, however, were only 
stunted and.the leaf streaks and snots appeared of little importance. 
More recently the organism has been isoleted from infected seed and 
plants, and the resulting cultures — in waneennrys inoculation 
trials. 


Cephaiothecium sp. This organism occurred on seed: samples along 
with Asnergillus. 


Cercospora sorghi Ell. & Ev. This. fungus caused a multitude of 
small leaf spots. Some plants were much more severely diseased than 
others. This is probably one of the common maize fungi in the moist 
tronics. It might become serious on strains of selfed and nybrid maize 
unless attention is paid to their 


Cladosporium herbarum Large leaf spots on 
mature maize leaves were found, avparently due to attack by this organ- ~ 
ism. It is ordirarily considered a saprophyte or very weak varasite. : 
but seems more severe in its effects under the more severe conditions of 
humidity and wermth at the Institute, It should also be noted that 
Miss Hastings found a Cladosvorium associeted with that 
had lost much. of viability.” 


Cvlindrocladium sp. Spores of this were “secured 
from moist chamber cultures of badly decayed roots. from old lodged 
‘The was brown in color and in character. 


SPP, cultures have: been obtained snowing the 
presence of several different Fuseria on maize, The most cammon of 
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these has here. thick mechosoores,” and has been obtained from week 


plants, and froni- seeds. In a preliminary. study on seeds Miss Hastings 
found over 50 percent of those of a ‘sweet veriety and 87 vercent of 
those of a field variety were Fusarium-infested. 


Gibberelle fujikuroi (Saw.) ‘ir. forma Fusarium moniliforme Sheld. 
This organism has been seriously >oresent in seed treatment trials. It 
has not been found by me at the Institute causing the typical so-called 
pink ear rot stage described in classical treatises on diseases caused 
by this organism. However, it does occur in this stage in great quan- 
tity in meny other parts of Costa.Ricad, and it probably occurs at the 
Institute.. In any case, the organism: has been an important cause of 
poor seed germination, and weak and diseased seedlings. It has resulted 
in-poor stands in the fields, seedlings with typical sever2 root injuries, 
weak and stunted plants, and has been isolated from discolored vascular 
tissues dissected from the bases of lodged stalks of mature lenis. 


Helrrinthhosporium turcicun Pass. This fungus was found to be the 
most commen cause of leaf spotting in the experimental plots. These 
svots were. on matured leaves, and were the typical large elongated 
lesions so often described. The severity of attack varied a great 
deal. from nlernt to plant; some showed marked absence of’ serious damage, 
others were badly attacked. It was uniformly especially severe on a 
number of strains of USA-grown maize that had been recently introduced 
because of their high yielding characters. 


Penicillium spp. Snecies of fungi of this genus fre- 
quently on seed. These may be another contributing factor to ravid 
loss of germination of seed stored under humid tropical conditions. 


Physoderma zeae-maydis Shaw. The typical well known brown spot 
on leaves and leaf sheaths caused by this organism is common at. the 
Institute. Counts in three fields. showed that about 71, 32, and £3 rer- 
cent of the plants in those experimental vlots were diseased, The ef- 
fects on individual plants varied with regard to severity. Although it 
was present it appeared to cause little damage to the majority of dis- 
eased plants. About 5 percent of these showed a large amount of disease, 
and about 1 to 2 percent of diseased individuals broke at nojes because 


_ of especially heavy infections. 


Puccinia sorghi Schw. This widesnread maize rust was the only — 
species of that genus found. The majority of the plants were attacted, 
and in some instances the raised »ustules on the leaves were very numer- 
ous. In general it caused little serious damage. . It was most severe on 
strains of the host from seed recently imported from the United States 
of America. 


Rhizopus sp. One of the regular contaminants of seed’ grain was a 
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Rhizopus. It was more frequent’ in seed stored for a. few months than in 
newly harvested material. It has not been determined how much this 
fungus is a deterrent to maize germination under local conjitions. Its 
abundance suggests it. should be incluced in the list of those that need 
to be controlled if seeds are to be kept viable for a reasonable period 
of time. It has also been recovered from carefully handled noist cham- 
ber: cultures, where it did not come in as a laboratory contaninant, Here 
it occurred arvarently as a secondery invader following old leaf infec- 


’ Stemphylium sp. Literature I have seen does not include this fungus 
genus as cccurring on maize. Spores of it were found, however, or small 
dark colored lesions that tended to coalesce on the older leaves. The 
spores were similar to S. botryosum Wellr. and came from leaves of re- 
cently maine varieties. 


Ustilago maydis (Ds.) Cda. A few smut-infected plants were found. 
No diseasca ears were seen, and the sustules observed on stalks and 
leaves were relatively small in size. 


Xanthomonas vasculorum (Cobb) Dowson. This bacterial blight organ- 
ism, common in sugar cane, was isolated by Miss Hastings from the 
primordia of young diseased seedlings of a sweet corn variety of maize. 
After studying the cultures, in comparison with the Stewart's :i1t organ- 
ism, young greenhouse seedlings of maize growing in sand were inoculated, 
Infection and wilt resulted. 


Root rot (undetermined). A root rot, or lodging, of maize is said 
to be in all p parts of Costa Rica and it is serious at the Institute. 
Preliminary isolations from old lodged plants from the Institute plots 
have resulted in several undetermined furgi. A number of isolations 
from lodged seedlings have as yet siven uncertain results. 


Counts made at first by Sr. Gutierrez showed that 28 percent of his 
plants were lodged. In subsequent visits to 5 other plots I found 16, 16, 
31, 56, and 70 percent of the plants lodged. From 19 to 33 percent 
of the lodged plants died without maturing ears. One snecial observe- 
tion deserves mention. A plot of a single strain of maize showed a 
roughly circular aree in which more then half the plants were lodged. 

At a little distance from this area all plants were unaffected. This 
indicated e soil-borne trouble, soreading from localized areas. 


A study of the plants in areas where lodging was bad showed marked 
differences in degree of lodging. This suggests that the trouble may 
be controlled by selecting strains of maize that are resistant or hishly 
tolerant to the trouble. 


Virus symotoms. Symptoms of virus disease have also been seen on 
a sweet corn variety of maize at the Irstitute. One caused serious 
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stunting in a few scattered plants. In some of these the tips of the 
seedling plants seemed to have been killed and this caused multiple 
stalks to develop. These were barren and short; with yellowed and mot- 
tled leaves, and in some cases necrotic spots could befound on the leaf 
surfaces. Another virus symptom occurred at the edge of another plot 

of sweet corn. A few plants were seen with tynical mottling, character- 
istic of mild virus infection. These showed almost complete recovery 

as the plants approached maturity. 


Nutrient deficiency. Effects of nutrient deficiency have also been 
observed,. but these were. not.serious. Symotoms of lack of nitrogen were 
found, in which leaves exhibited the typical yellow tips and a stripe 
up the center of the leaf. .Some apnearance of potash deficiency could 
also be found in certain localized areas, where plant leaves were marked 
with tyvical ycllowish white streaks accompanied by dry edges and tins. 
At first these dried areas suggested possible fungus attack, but moist 
chamber cultures and tissue tests indicated lack of potassium as the 
cause. 


COMPLEMENTARY CRCPS DIVISION, TSCHNICAL CCLLABCRATION BRANCH, OFFICE 
OF FOREIG" AGRICULTURAL RELATIONS, INTER-AMERICAN INSTITUTE OF AGRICUL-. 
TURAL SCIErCES, TURRIALBA, COSTA RICA 
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} RECORD AND DIAGNOSIS OF SUBCLOVER SEVERELY INJURED 
YELLO! BEAN MOSAIC wirust 


Frank Pe Wetthorter and John R. Hardison 


Seeds of the Tallerook variety of 
L., procured from the original paddock in Australia where this horti- 

- cultural variety vas first discovered, were brought. into Oregon by plane 
: 4n:1947.° These seeds were planted in the f4ll-of-1947.-near Oregon City | 
at. the Red Soils Exnerimental Area, a branch station of the Oregon Ex- 
“periment Station. Seeds harvested from this first planting were used, 
“September 1948, ta plant a seed-increase plot at that station. This. 

plot. was ruined, by a virus disease and subsequently had 

*tio.be vlowed- under. Since.a. seed-borne virus of subclover has been 
reported in New Zealand (1), it. was desirable to determine whether this 
disease was ascribable to an insect-borne local virus or to ‘an Australas- 
ian virus introduced in the seeds. + 


fafected three groups of characteristic 
virus injury. These were: ee. 

1. Plants that exhibited a prominent sili mottle as the only symp- - 
tom. The leaves of these plants were not distorted and the plants were 
not noticeably reduced in size, 


2. Plants that appeared yellow-mottled, and noticeably dwarfed. In- 
dividual leaflets were puckered. In addition to a yellow mottling there 
were numerous hyaline yellow flecks on the leaflets due to the complete 
loss of chlorophyll at the extremities of major and minor veins. 


3. Similar to 2, but with more vronounced savoying and curling of the 
leaflets. These plants were severely dwarfed. 


These three symptoms groups are shown in the accompanying illustration 
made by sinking the leaves in water conteining a wetting agent, thus per- 
mitting a rendering of the mottle patterns which are obscured by pubes- 
cence of the foliege. 


Since the clover plants were in rows, 2n accurate count of the dis- 
eased plants and the distribution of symptoms could readily be made. 


1 published as technical paper No. 553 with the approval of the Director, 
Oregon Agricultural Experiment Station. Contribution of the Devartment 
of Plant Pathology in cooperation with the Division of Forage Crops and 
Diseases, Pureau of Plant Industry, Soils, and Agricultural Engineering, 
Agricultural Research Administration, U. S. Department of Agriculture. 
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Figure l. 


Symptoms of Yellow Bean Mosaic infection of Subclover 


Trifolium subterraneum L. as observed near Oregon City, 


Oregon. The leaves are arranged in rows representing 
the three groups of symptoms on the clover. 
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Numerous intergrading forms of groups 2 and 3, involving degrees of puck- 
ering and dwarfing, necessitated combining these in the followiug field- 
record of infection. 


Groups 2, 3, yellowing, puckering, dwarfing 


Juice from plants representing each symptom group was inoculated into 
Vicia faba L. test plants. The transfers effected were: Symotom croup 
I, 10/10; eroup 2, 9/10; group 3, 7/@. All the infected Vicia faba in- 
oculates developed symptoms characteristic of yellow bean mosaic. The 
symptoms in the three grouvs of inoculates showed no significant macro- 
scopic differences which would interpret the varying symotoms in the 
three grouns of clover source plants. The symptoms cf all the inoculates 
began as initial vein clearing fallowed by prominent yellow mottle. Micro- 
scopically, the test plants from group 1 showed a more abundant develop- 
ment of cytological evidence than did the others. However, all plants 
examined showed characteristic cytological indications of bean virus 2 


(3). 


In the course of studies of yellow been mosaic in Oregon, McVhorter 
had previously inoculated subclover with a tyne strain of the virus that 
mottles Blue Lake beans, and with <n isolate from gladiolus. The tyne 
strain produced symptoms in the clover like those of symotom sroun 1. 
The gladiolus strzin produced more severe symptoms but not so severe as 
those in groups 2 and 3 above. 


As a further check on this determination, leaves from subclover dlents 
of each symptom group were examined for cytological evidence. Eech hed 
crystalline inclusions end viroplast formstion characteristic of yellow 
bean mosaic (3). Grouv 1 had more then the others. Crimson clover shows 
very similer cytological evidence when infected with yellow bean moseic 

virus. In both these clovers the virus car be positively identified in a 
few minutes by the Trypan Blue test (2). The test is not readily appli- 
cable to red clover which is the common host of the virus. 


A neighboring vlenting of red clover, Trifolium pratense L., was the 
likely source of the yellow bean mosaic in the subclover. Observations 
on the occurrence of* this disease in annual legume crops in the Willam- 
ette Valley have shown that red clover is the usual source of the virus. 
Red clover regulerly harbors both this virus and its vectors. 


It is concluded that this infection of subclover at Oregon City was 
not introduced on the seed and thet the disease was due to local streins 
of bean virus 2. 
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1. Aiken, Y. and Grieve, B. J. A mosaic virus of subterranean clover. 
Jour, Aust. Inst. Agric. Sci. 9: 81-82. 1943. 

Be McWhorter , Frenk P. Plant-virus differentiation by Tryoan Blue re- 
actions within infected tissue. Stain Technology 16: 143-149. 1941. 

36 "-. Isometric crystals produced by Pisum virus 2 

- and Phaseolus virus 2. Phytopath. 31: 760-761. 1941. 


OREGON AS GRICULTUPAL EXPERIMENT STATION AND'U. ‘S. BUREAU OF PLANT 
SCILS, AND AGRICULTURAL ENGINEERING 
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» REPORTS OF ALFALFA DISEASES IN NORTH CAROLINA 


S. G. Lehman 


‘Alfalfa diseases were prevalent and more severe than usual in many 
North Carolina fields during the last two months of 1948. Common leaf 
spots, yellow leaf blotch, and black stem could be found in many fields 
in early November.. The severity of these diseases increased during 
November to such an extent that by early December defoliation and, death 
of stems was a conspicuous feature of many. fields. 


Two out of five alfalfa fields visited in the wicinity of Raleigh 
(“ake County) were heavily infested with a stem blight disease and with 
common leaf spot. The plants were 6 to 10 inches tall and approximately 
50 nercent of the stems were yellow and dying. Dying of the new stems 
appeared to be caused by growth of a fungus downward from the blackened 
cut ends of old stems so as to encircle the base of the new stems.. 
Ascochyta sp. was fruiting profusely on many of the dead leaves on these 
dying. stems but rot on the stems themselves although some of them had 
blackened arcas reserbling black stem. On the remaining live »lants, 
all leaves beloy the middle were turning yellow and shedding because of 
numerous infections by the common leaf snot fungus (Pseudoneziza medi- 
caginis). ‘ost of these infections were young but a small »rovortion of 
them bore open apothecia. . 


Yellow leaf blotch (Pyrenopeziza medicaginis) was causing considerable 
damage in two fields observed. Many of the leaves were rolled un and 
blackened by development of mycelium in the tissues. Avothecia in all 
stages of development were present on the blackened areas. One field. 
had been cut about 15 days before this inspection to avoid loss of foli- 
age. On ebout 1C percent of the vlants all leaves remaining on the 
stubble were dying from yellow leaf blotch. 


Alfalfa inet received from Harnett County on December 3 were heavily 
sveckled with disease lesions most of which were small and obviously 
quite young. Isolations yielded Stemphylium botryosum from most of the 
lesions. The lesions were so numcrous as to cause considerable anxiety - 
to the grower, who. has more than 200 acres in alfalfa. 


Diseased alfalfa plants received fron Johnston County on December 10 
bore many uredia of the rust, Uromyces striatus var. medicaginis, on the 
leaves. When this field was inspected one week later, most of the leaves 
had already died, apparently from the effect of the heavy rust. infection. 


On December 2C, downy mildew (Peronospora trifoliorum) was found on a 
sample of discascd alfalfa received from Jones County. Lesions were pres- 
ent on many of the leaves and typical conidiophores were abundant. The 
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same discase was. recognized an date November by Yr. Clarence Hanson in 
a field of alfalfa near “Raleigh.” 


The stem rot disease (Sclerotinia sok anita was found on young 
alfalfa plants received from Iredell County in the last week of December. 
Young sclerotia were present partially embedded in the diseased stems, 
This field of 35 acres was sowed. to alfalfa in late summer of 19/8. The 
grower estimated about 25 percent. of the plants were diseased ona17-acre 
block in this field: where a clover sod had been plowed down and oats and 
lespedeza sowed ir: the fall of 1947. Also. he reported that no stem rot 
was vresent on the remaining 12-acres where oats and lesxedeza had been 
sowed in the fall of 1946 ani aan in the fall of 1947 


An number of. davs occurred November, more tha twice 


_ the normal amount of-rain having fallen. Likewise the early part of 


December :was rainy and rather warm. . These conditions avparently account 
in part for the unusual — of alfalfa diseases in North Carolina. in 
: 


NORTH CAROLINA AGRICULTURAL STATION, “RALEIGH, NORTH CARCLINA 


-WALFALFA AND. SOYBRAN DISEASES IN. VIRGINIA, 1948 
= 


S. B. Fenne 


There was an unusual amount of forage ‘crop diseases present in the 
State during the past year. . This can be largely accounted for because 


of the continuous wet weather in many parts. of the State. Black stem, | 


Ascochyta imperfecta, of alfalfa was unusually ‘orevalent. The disease 


started in late February and in some varts of the State continued through- 
out the whole summer. Black stem is not a new disease in Vircinia. It 


generally present in alfalfa fields in. the State, but. usually only a 


few of ‘the lower leeves are lost. .This year, however, severe injury 
occurred in fields. In many cases, the first cutting was oractically 
ruined. Plants in spots of certain fields were killed. This killing was 
probably due to a combination of factors, including: bl ack. stem, winter 
injury, and in some canes, imoro er fertilization. 


@isease of alfelfe: in. EasternVirginia for several years. was oresent in 


many fields. The damage, however, from stem rot was less severe thén in 
past years. Downy mildew, Peronosvore trifoliorum , was present in many 
alfalfa fields in ‘early: spring and late: fall, but.the damage apveared to 


‘be negligible... A. new disease. in: Virginia, .caused. by the. stem. nematode, 
Ditvlenchus sb., was found. on’ one farm.in'Henrico County. It is not yet 
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known to what extent this disease is spread throughout. the 
State, nor is it known how serious it might prove to be under Virginia 
conditions. 


Alfalfa leaf spots caused by Pseudopeziza jonesii, Pvrenoveziza medi- 
caginis, Stemphylium botryosum and Colletotrichum trifolii were frequently 
observed. Fusarium wilt, Fusarium oxyspo f. medicaginis, was found 

Following the increase in acreage devoted te soybeans in the State, 

several new diseases have become prevalent. Pod and stem blisht, Dia- 
porthe sojae, and frog-eye leaf snot, Cercospora daizu [C. sojina? ar are 
frequently observed. Sclerotial blight, Sclerotium rolfsii, is rather 
common in the Eastern Virginia light sandy y soils. 


In an effort tc determine the prsctical value of soybean seed treat- 
ment, several demonstrations were set, up wherein soybean seed were — 
treated with Arasan. Results of this seed treatment were snectacular 
in some cases. In one demonstration, treatment of low-vitality seed in- 
creased the stand 103 percent. In other cases, where seed of high qual- 
ity and high germination were treated, very little increase in stand 
resulted. 


VIRGINIA POLYTECHNIC INSTITUTE, BLACKSBURG 


GRAY MOLD OF BEANS IN “WESTERN WASHINGTON 


TS 


Leo Campbell 


Serious losses to fruits and vezetables in western Washington can be 
exnected from gray mold, YBotrvytis ‘cinereal, if rains are »xrevalent im- 
mediately preceding and during harvest, But losses from the disease 
have been comparatively unixportant when fair weather or-vailed during 
this veriod. The presence of the nathogen as a savroyxhyte on organic 
matter in the scil, and the more constantly high humidity near the soil 
surface, afford a most favorable environment for primary infection by 
the gray mold fungus. Consequently, the disease ordinarily is most com- 
mon and destructive on such low-growing crops as strawberries, ‘warf 
peas, and bush beans, but relatively unimportant on taller crovs of com- 
parable susceptibility such as raspberries, tall peas, and pole beans. 


Although gray mold has been sufficiently destructive on bush beans to 
discourage commercial production of this crop, until 1948 it was not.con- 
sidered a serious fector in growing pole beans in western Washington. 
This season, however, when reins were unusually frequent during the 
growing period, losses from the disease in pole beans amounted to as 
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high as 50 percent in’many fields. - Eecause of the increased importance of 
the Blue Lake variety of pole beans: during the. past several: years, and the 
serious damage to the 1948 crop from gray mold, the disease on, this. cron 
has become of special aenerent. 


‘Other factors being. grey moid in. . Blue Lake beans” was most 
destructive where the rows were closest: together’, where the ‘stand of: 
plants and the growth of foliage were grestest, where. the rows ran at. 
right angles to the direction of the prevailing winds, and where the air 
movement through the plantings was obstructed, -Such conditions increase 
the atmospheric humidity among the plants, making conditions -moxe fevor- 
able for infection by the gray mold fungus . Infection was distinctly 
more prevalent where beans were drilled ir rows four feet apart and left 
unthinned, than wrere the rows were six feet apart and the plants were 
thinned to apnroximately four inches, or where.planted in hills 15 to 18 
inches apart. The heaviest ‘infection noted occurred in a field where 
the foliage was dense and ‘the rows were. close. together and at right 


“angles | to the direction of the orevailing, winds and where the field was 
closely adjoined at one -end by another field rows running in 


the ovposite direction. 


Under the subsequently described condition for infection all of the 
aboveground parts of the plants were found to be suscentible to. vray. 
mold. In all such cases noted, infection occurred where the varts cf. 
the plant were in direct contact with each other (Plate 1, Fie. C), but 
in the majority of cases, infection occurred where the old blossor head 
fallen on the plant. (Plate 1, Fig. B) or had been retained at the tip 
of the pod (Plate 1, Fig. A). ‘ith comparetively few exceptions, pod in- 
fection was associated with the latter condition. This would indicate 
that the Blue Lake bean is normally resistant to infection by Botrytis 
and is infected only after the vethogen has made initial growth on ; living 
parts previously blemished by contact with other carts or on non-living 
matter in ‘contact with living. : narts, or only when sufficient noisture for 
infection is’ reteined the parts in contact. 


The heavy trom grey mold in 1942 are accredited to 
the unusual amount - of rain during the growing season (Plate 2). During 
summers of avérage rainfall in western Washington, losses ee odd 
heavy to warrent control measures .for the disease.on Blue Lake beans 
would not be expected. Even under regsonably favorable conditions for 
the develonment of gray mold, it is believed thet an. economical cor stroll 


‘of the disease could be attained by spacing the rows at least five feet 


apart and by planting in hills, or thinning the plants in drilled rows 

to anproxina tely four inches apart. ‘Rotation of crovs in such a way 8s. 
to reduce the medium for sapronnytic develooment of the 2athegen in the 
soil, thus reducing the source of orimery infection, shouli aid materially 
in reducing grey mold damage. Sweet corn, which is a vooular cron in the 
areas where the Blue Lake bean is grown, is highly recommended for this 
ournose. Prevention of excessive foliere by prover soil fertilization 

or other means, without reducing yields or the quality of the cron, 
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should permit tian aeration among the plants and sera reduce the amount 
of mold. 


Large-scale applications of sulfur dust failed to control gray mold’ 
after it was well established in the fields; and in small-scale tests 
under field conditions and in the laboratory, neither Fermate, Zerlate, 
Parzate, Phygon, sulfur nor copper-lime, applied as dusts, showed any 
promige as a control of the disease. , 


White mold, Sclerotinia sclerotiorum, which was often mistaken for 
gray mold by the growers, was found in certain areas of most of the bean 
fields examined and caused serious damage in some. In all cases exam- 
ined, the vathoger vrogressed upward from the base of the stem, often to 
as high as two to three feet from the soil. The losses from white mold 
were due to the direct killing of the plants and not to isolated pod in- 
fection as was the case with gray mold. There was no indication of in- 
fection by asccspores of the white mold pathogen. 


STATE COLLIGE CF ASHINGTON » INSTITUTES CF AGRICULTURAL SCIEICES, AGRI- 
CULTU?AL EXP’RIRENT STATIONS, *ASHIMGTON EXPERIMENT STATION, 
PUYALLUP, WASHINGTON 


CORRAL SPOT EFF3CT BEANS IN CALIFORNIA 


R. S. Basket t+ and C. Emlen Scott” 


Zine deficiency has been widely recognized in California since about 
1931 in deciduous fruit and nut trees, citrus, grape vines and ornamental 
trees and shrubs. This disorder has been susvected a few times in annual 
plants in the Sar Joaquin Valley but there seems tc be no recorded case 
of resoonse to zinc applications in any annual in California. Soils in 
which fruit and mt trees will become worthless if not sun>slied with 
zinc are usually excellent for a wide variety of annual crop plants, in- 
cluding those known to develo» deficiency symptoms elsewhere. 


Zinc deficiercy symptoms are frequently markedly accentuated in old 
corral sites within little leaf areas. In other areas this deficiency 
is often found only on corral sites or Indian camps. Trees in such areas 
have shown aie response to zinc but ir some instances copvzer is also 


lacking. 


; Assistant Farm Advisor, San Joaquin County, California | 


University of California, Berkeley, California. 


Extension Specialist in Plant Pathology, Agricultural Extension Service, : 
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The writers were therefore interested in observing a corral snot in a 
‘10-acré field planted to Red Kidney beans near Linden, San Joaguin 
County. The owner called our attention to a chlorotic ares of an acre 
or two near the center of the field. Two sides of the area were sharoly 
defined, suggesting old fence. lines, while’ the balance of the margin was 
. somewhat, irregular. When first examined or August 12, 1948, the affected 
plants were stunted, the foliage showed interveinal chlorosis, ard very 
few pods had set. The immature leaflets were abnormally narrow, and 
were crinkled or ruffled. These symptoms agree with the descriotion of 
zinc deficiency of beans in. 


_ Zine sulfate plus hydrated lime was , applt ed as a foliage soray to a 
1/50-acre plot on August 17. The dosage wes at the rate of 2 lbs. zinc 

- sulfate and 1 lb. hydrated lime in 50 gallons to cover one acre, or 

. actually 18.25 grams of zine sulfate to the plot. 


Lanature leaves which were tagged in the spray vlot on August 17 were 
normal on August 24. Similar tagged leeves in the unsprayed area showed 
_ definite. symptoms on.this date. On Sentember 9 all but a very few of 

‘the new leaves in the snray plot were normal and some of the older leaves 
had recovered their normal color. Blossoming was in progress and new 
pods were setting. By that time the unspreayed plants’ in the corral area 
were stunted and hed set very few pods. On Avgust l2 the corral area 
was conspicuous because of the chlorctic foliage in contrast to the dark 
green of the normel nlants. By Seotember 9 this anpearance was reversed 
as the normal’ plarts were yellowing fram maturity and the corral area 
was comparatively darker in color because of delay in maturity. 


This bean field edjoins an orchard district (walnut, peach, cherrv, 
pear) where little leaf is not knoym to be a problem. Corral spots 
may exist ir this orchard area but none have come to our attention. The 
owner, Mr. Perry Cox, has suovlied the land history as follows: 


1850 - barn and corrals constructed. 

1900 - barn and corrals removed. 

-190C - 1940 - crovved to hay, grain, pasture. 
~ 1940 - land levelled for irrigation. 
1941 - 42 - 43 - beans. 

19L4 - - tomatoes 
194 

1947 = - beans. 


Mr. Cox had noted that parley lodged béaty in the corral area aa in 
some years was crowded out by excessive weed growth, The owner had not 
-noted any abnormality in the previous crops of beans. coe 


AGRICULTURAL EXTENSION SERVICE, STOCKTON AYD BERKELEY, CALIFORNIA 


’ 
ae 

: 
q 

Ay 

{ Wit 

; 
ait 
: 
: 


ot 


‘Vol. 33, No. 2--PLANT. DISEASE REPORTER-«Feb.. 15, 1949 
CCRKY RINGSPOT FOUND IN POTATOES FROM INDIANA ¥ 
Harold T.. Cook 


Corky Ss eapneh which was observed in Florida for the first tine in 
April 19461, was. found in a lot of 3CO bags-of round white potatoes 


_ (variety unknown) shipped from Indiananolis, Indiana, to Columbua , Georgia, 


in November 1948. It is understood that these. potatoes were grown in 
the vicinity of North Judson, Andiane. 


According to the inspection. certificate 30 percerit of ‘the potatoes 
were affected with internal browning cr discoloration. All of the speci- 
mens submitted to this office by the Insnection Servicé showed circular 
or are-shapec crécks or brownish areas on the surface and rusty brown 
bl otches and streals radiating ‘ron these trite the flesh. z 


DIVISION OF FRUIT AND VEGETABLE Cr0Ps AY'D DISEASES, BUREAU OF PLANT 
INDUSTRY, SCTIS, AND AGRICULTUWAL ENGINEFRING, AGRICULTURAL RESEARCH 
ADMENTSTRATICY, Ue ‘S./DEPARTMENT OF AGRICULTURE, BELTSVILLE, MARYLAND 


i Eddins, A. H., E. Q. Procter, and Erdman West.. ‘ Occurrence of Corky 
Ringsoot of Potatoes in Florida. Plant Disease Reporter 30: 232-233.. 
1946. 
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THE QCOURRENCE: OF MONTLINIA LAXA IN MICHIGAN 


Donald Cation, Johri S. Dunegan, and Joyce Kephart 


Wrile making observations in 1943 on the develooment of blossom blight, 


to Monilinia fructicola, the senicr author encounterai symptoms ir 


three Michigan cherry orchards. The affected trees were in orchards near 
the shore of Lake Michigan, west of the towns of Shelby, Hart, and at 
Bower's Harbor neer Traverse City. In péch orchard the atyxical s:mp- 
toms were found only on a few trees in the lowest part of the orchard 
where air movement anvarently was restricted by the surrounding forest. 


- These symptonis involved the killing of the sours and twigs an? the pro- 


duction of sporodochia on the blossoms and woody tissues. 


Cultures isolated at Plant Industry Stétion, Beltsville, Marylend, from 
this Michigan meterial produced aporessed mycelia which failed to sporu- 
late vrofusely on potato dextrose 2ger. The fungus grew slowly; produc ing 
lobed colonies distinct in apnearance from those of Monilinia fructicola, 
These colonies had the same growth characteristics as Monilinia laxa’ 
cultures fror arricots grown in Oregon and the Michigan fungus © was re- 
ferred to M. laxa. These isolations from cherry apparently constitute 
the first Teport | of this fungus from Michigan. 


It is realized that, strictly sneaking, the name Monilinia laxa is 
being used inccrrectly, since the avothecial stage of this 3 fungus ap- 
parently has not been reported in North America. Calavan and Keittl in 
a recent paper’ have commented uron the uncertain state of our knowledge 
concerning the species M. laxa and the need for further wor’ on the 
problem. It may well be, as they susgest, that what is called lf. laxa 
in North America really is not the true species as described in Europe. 
Pending further clarification of this problem, the present authors are 
using the name I. laxa to denote isolations encountered by thei that 
have many of the characteristics of the svecies as described in Eurone,. 


MICHIGAN AGRICULTVRAL EXP"RIMENT STATION AND DIVISICN OF FRUIT AND 
VEGETABLES CROPS AND DISEASES, BUREAU OF PLANT INDUSTRY, SOILS, AND 
AGRISULTURAL ENGINEERING, AGRICULTURAL RESEARCH ADMINISTRATION, U. S. 
DEPARTMENT OF AGRICULTURE, BELTSVILLE, 1. ARYLAND, 


~ 


1 ¢alavan, E. C., and Keitt, G. WV. Blossom and’ sour blight Sclerotinia 
laxa of sour cherry. Phytopath. 383° 857-882. 1948. 
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THE OVERWINTERINS OF MOMID INIA FRUCTICOLA 
IN CANKERS HICHIGAY CONDITIONS Y 


— and C. Dunegan 


Climatic conditicns during the sia of 1947 ware -very favorable to 


develonment of blossom in orchards around Benton 
Michigan. 


Numerous cankers developed on the tidee following t the Lnfectian of the 
blossoms by lNonilinia fructicola and in the fall of 1947 many of the 
growers were concerned over the possible effect of these cankers upon 
the succeeding peach crop.. Roberts and Duneganl had studied this prob- 
lem of the ‘overwintering of cankers a number of years ago in Georgia, 
but it was realized that the results obtained in Georgia might not nec- 
essarily be applicable to Michigan tions. 


In Georgia the cankers have to survive a long hot summer, whereas, in 
Michizan the cenkers are rarely subiected to prolonged periods of high 
temperature such es normally occur in Georgia. In addition, the longer 
growing.season in the South favors the closing of the caner by callus 
tissue, a ~henomenon which tends to seal off the diseased tissue and 
bury it sc that svore production is very uncommon the following spring. 


With twig cankers abundant in Michigan in 1947, it was decided to 
determine whether or not the fungus was alive in the twigs the following 
year. Cankers were collected from various orchards during the months of 
January, Februery, and Verch andi fragments from the inner tissues placed 
on cooled, solid potato dextrose agar in petri dishes. 


The results (Table 1) show that the fungus was alive in a considerable 
numbers of these cankers. 


However, the fact that the funcus was alive in an average of 73 percent 
of the cankers still does not prove that they ere a serious menace to the 
new crop. The fungus must remain alive and produce spore pustules during 
the blooming period or later to constitute a threat to the new crop. 


An extensive survey of orchards on May 4-5, 1948 failed to show any 
cankers with snore pustules on them. The temperatures were below the 
optimum for the fungus during the time of this survev and this may ex- 
plain the absence of spore production, for specimens had been submitted 
earlier to Cation which showed soore production. Cankers collected on 
May 5, 1948 subsequently sporulated profusely when placed in moist cham- 


1 Roberts, J. W., and J. C.. Dunegar.. Peach Brown Rot, U. $., Dept. Agr. 
Tech. Bul. 328. 1932. 
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Table 1. 


Results of attempts to isolate lio a  Fructicols from over- © 
wintered” twig cankers 


:Total :Posi-:Nega-:Percent with brown 
_Date location. Vari sNumber tive :tive srot _ 


$ 

1/14/48:Sodus, Mich.:Gold, Elb, : 12 : 12 : 91,6 

1/14/48:South Haven :Wilma 26 316 : 10:3 61.5 

2/19/482:South Haven :Not known : 25 21 : 

Mich.:Gold. Jubilee: 64 .29: 54.6 

Total 189 3138 : 51.3 73.C 


a bers at room terperatue (approximately 76° F.) at Plant Industry Station, 
Beltsville, Merylend 


The results of this one isaac. exneriments have’ shown that ‘the fungus 
does overwinter under Michigan conditicns. S»vore preduction can be in- 
duced from these overwintered cankers, but the authors as yet have not 
observed such profuse spore croducticn, under natural conditions, that 
the overwintered cenkers constitute = threst to the safety of succeeding 
crops. These studies ere being continued. 


MICHIGAN AGRICULTURAL EXPERIMS!T STATION DIVISION OF FRUIT AND VEG- 
ETABLE TROPS AND DISEASES, BUREAU OF PLANT INDUSTRY, SOILS, AND AGRI- 

CULTURAL ENGINEERING, AGRICULTUTAL RESEARCH ADMINISTRATION, U. 3. 
DEPARTMENT OF AGRICUITURE, BELTSVILLE, ¥ARYLAND - 
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VERTICILLIUM WILT OW APRICCTS I!" WASHINGTON STATS 


Austin C. 


During the summer ‘of 1948 Dr. Earle C. Blodgett ‘of Prosser collected a 
specimen. of a wilt and dieback disease of apricots (Prunus armeniaca L.) 

rom the vicinity cf Yakima, Washington. This spécimen was forwarded to 
the Plant Pathology Department of. the State College of Washington at Pull- 
man for diasnosis. Culture work at Pullman showed the disease to he as- 
sociated with Verticillium alboatrum Rke. & Berth. 


The specimen did not dies Senet ve discoloration of the vascular tis- 
sues as is characteristic of Verticillium wilt on apricots. The twigs 
_ from the main limb of the’ specimen were dead. At‘the base of each dead 
twig there was an extensive - gum exudate. Mummied fruits were.still at- 
tached to the limb. No organism’coul.d beisolated from the gum. Verti- 
cillium alboatrum was isolated from the mummies, the dead tales. and t the 
‘wood od Of the fain limb of the specimen. 


This apparently is the first revort of this organism on apricots in 
Washington State. Verticillium wilt has been reported from this Stete 
previously on meple, potato, tomato, chrysanthemum, cineraria, eggplant, 
horseradish, larkspur, and raspberry. Verticillium on apricots has been 
revorted previcusly from California end Utah; and in 1944 it was renort- 
ed for the first time from the Okanogan Valley of: British Columbia, which 
is immediately adjacent. to Mashinston State on the north. 


STATS COLLEGE CF "-ASHINGTON PULL. “Ay 


APPLE IN PUTSYLVANIA IN 1948 
DURITS THE TYENTY-YAR PERTOD ENDING IN 1943 


R. S. Kirby 


Incidence of apple ‘diseases in 1942 is in Table 1 (page 
100-101) . Averages for the 20-year period 1929-1948, inclusive, are 
given in Table 2 2 (page 102-103) « 


1948" was especially in that we had one-and-a-half 
times normal precipitation in April, May, ‘and June, about normal preci- 
pitation in July and August, and less than one-half normal in September. 


Scab was the most severe that it had been during any of the 20 years 
that we have taken records. Other diseases, such as sooty blotch and 
Brooks spot, which come late in the summer,were below average. 


PENNSYLVANIA STAGE CCLLEGE, STAT COLLEGE 


99 
er=- | ‘ 

e 
—— 

ion, 
ing 
ay, 


Vol, 33, No. REPORTER=+Feb. 15, 1949 


Table 1. Apple diseases” in Pennsylvania in 1948. State summary com- 
piled from observations by R. S. Kirby, A. H. Bauer, 0. D. Burke, E. E. 
Honey, and L, Nichols. (Table concluded on next page). 


:Number: Number 
apnles 
Commlete -- all 
sprays as 
recommended 
“Incomplete 
sprays omitted, 
‘time, material, . 
method, poor 
.. Unsprayed 
Total 
Incomplete 
Method 
Time wrong 
Substitute 
materials 
~All ‘sprays. 
applied except -- 
Delayed dormant 
Pre-pink 
Pink 
Petal-fall 
First. cover 
Second cover 
Fourth cover. 
Fifth cover _ 
Total with any 
one spray omitted 
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Six " 
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Table 1 concluded... 
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¥8loteh (Piyllosticta Black rot [Physalossora obtusal,. Bitter 
rot [Glomerells cingulata], Blue sold [Penicillium], Aovle rust [Gymno- 
sporangium juniperi-virginianae!, Quince rust [G. clavines],. rot 
{Sclerotinia fructicola], Black pox [He elminthosporium panulosun]}. 
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Table 2. Apple diseases in Pennsylvania, 1929-1948. State summary 
compiled from observations of 2. S$. Kirby and other plant pathology 
ai workers during the past 20 years. (Table concluded on next 

page 


Diseased fruit 
Scab*¥ : Brooks soot: Sooty blotch 


iNumber: Number 
g0re. ¢ apples 
Spraving tchards: counted 
390M. *sPer- ;Numw ;Ber- ;!um- :Per- 
gveyed:. Numberscent : ber scent : ber scent 
Complete -- all. : : 
sprays as : : : : 
recommended 2:1, 104, 17851: 1.6% 0.3 
Incomplete -- : 
sprays omitted,. 
‘time, materials, 
method, voor 
Uns prayed 
Total 
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Method poor 
Time wrong. 
Substitute. 
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All sprays : 
applied emept -- =: 
Delayed dormant - 123,931: 1€373:.: 
_Pre-pink 100,976: 
Pink 51,356: 6765: 
Petal-fall. 16,370: 171C: 
First cover 17,3711: 1823: 
Second cover 36,677: 2180: 
‘Third cover 17,675: 1274: 
“Fourth Gover . : 153,3%3: 98C77: 
-_Fifth cover 1,7003: -2bh:. 
Total any 
one .spray omitted 
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Table 2 concluded. 
Method voor 
Time wrong 
Substitute 
materials 
All svravs : 
Pre-pink 
Petal-fall 
First cover 
Second cover 
Third cover 
Fourth cover 
Fifth cover 
Total -- any 
Two sprays 


Pink 


omitted 


sprays omitted, 
applied except -- : 


_ *See Table 1 


Complete -- all 
Incomplete -- 
method, voor 
Ursprayed 
Incomplete 


sprays as 
recommeded 


| 103 
| | o 
No.: : No.: 2 :%: 3% 
170: Ti 20.9: 7: T Mu737: 2.2 
6.121948: 0.2:0.1: T:0.1: 7 
723: _2.3:20403 2.7:C.23_ Ts 30 
19: Ts 117: 0.120.3: 2Cals Ts : 
52: Ts: 77: O.12C.22 T : 
50: O.1: -37: G.l: Ts: 20.13 : 
132: O.1ls 322: O.isC.1ls 30.1: T : T:0.13 : 19.2 
Three Qhl: O.2:C.1: 320.2: T : T:0.23 : 29.7 
Four: :-.". "  ¢ 208: 0.5: 226: 0.4:0.2: : 49.6 
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CHECK LIST REVISION 


Freeman ‘Jeiss 


TROPAROLUM (TROPAEOLACEAE) 


TROPAEOLIM MAJUS L., GARDEN NASTURTIUM. Tender herb of S. America 
grown, in a variety of forms, aS an annual in 
warm Seasons or under gless. PEREGRI NUM L.:, CANARY-BIRD 
mont. (2), oF eimiler rere end habit is also grown for orne- 
ment. 


Albugo 2. candida (Pers.. ex Chev.) 0,Kuntze, white rust. ‘. Y. (1) 
?, Alternaria SD, lesf spot. X. J., Ohio. See also Pleospora 
sp. 
Botrytis, cinerea Pers. ex Fr., gray mold. Aleska .(1) 
_ Cercospora tronaeoli Atk., leef spot. Ale. (1) 
“Cuscuts sp., dodder. Mo... (1) 
“Heterodere merioni (Cornu) Goodéy, root knot. J., Hawaii 
_ Hy schachtii A.Schm., root.gell. (1) 

-Pleospora sp. (? P. herbarum (Pers. ex Fr.) Rabh.), lea* spot. 
Miss., N. J., Ohio (1). The cmidtal stege, Stemphylium Sp., 
has also been reported es Alternerie. 

Pseudomonas epteta ().4.Prown & Jamieson) Stepp, lest spot. Mee, 
Minn., Miss., N. J., Pa., Va. (1) 

Ve. (1) 
Pyuccinia. eristidae Tracy (0, I), rust. Uteh (1). II #nd ITI on 
Aristida and Distichlis spp. 


Curly top -- ‘virus (Chlorogenus eutetticole Holmes, Reta Virus 1 
’ K.M.Sm.). Calif. (1,2), Tex. (1) 
Spotted wilt -- virus (Lethum austreliense Holmes, Lycopersicon 
virus 3 K.I.Sm.). Caiif., ‘Md. , ‘Tex. (1) 
‘Yellows -- virus (Chlorogenus- cellistephi ver. californicus Holmes, 
Callistephus virus 1A K.M.Sm.). Cel if. 


TYPEA 


TYPHA ANCUSTIFOLIA ‘end T. ‘LATIFOLIA L. (2), CAT-TAIL. Peren- 
nial herbs of mirshlends distributed’ throughout tempers te 
Ameri ca; ' ‘grown in bog gerdens for ornanent, the leseves sre used 
in basketry , end the inflorescences end rootstocks furnish food 
for wildlife. 


tun leaf mold. Generel. Usuelly reported es C. 
typharum Desm., also C. fasciculetum Cde., C. herbnrum Lk. ex 
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TYPHA cont. 


Fr., and C. typhee Schw.; perhaps not distinct. 

Cryptomela typhae (Pk.) Died., on culms end leaves. ‘. Y (1,2); 
Mass. (2). Also reported ss Fuselle typhae Lindau and }elan- 
conium typhae Pi:. 

Didymosphaerie typhee Pk., on culms. WN. ¥. (2). 

Gloeosporium sp. Mass. (1). 

Guignearide sp. Ga. (2) 

Oud. (=Stagonospora typhoidearum?) , on leaves, 
Wis. (1 

Heterosporium meculetum Klotzsch ex Cke. (=H. typherum Cke. & 
Mass.?), on leaves. Colo., Mo., N. Dek. (2) 

Hymenopsis hydrophila Secc., on lesves. N. Y. (2) 

Leptosphrerisc spp., on culms and leeves. L. hydrophila Sacc., N. 
Y. (1); L. luctulose Niessl, Mo. (2); L. typherum (Desm.) 
Karst. (L.. typhee Karst.), Mo., Mont., N. Y. (2) 

Leptothyrium typhinae Deorm. & House, on culms. N. V. (2) 

Lophodermium typhinum (Fr,) Lembotte, on leuves. Ga., N. Y. (2) 

Mycosphoerells typhne (Loesch) Lindeu, on leaves. Ga., Md., N. Y., 
N. Dek., Pa. (2). Also reported es Phseosphserelle t. (L-seh) 

. Petr. 

Ophiobolus sp. (0. typhae Feltg.?), culm rot. Ark. (2) 

Phome orthostichs Ell. & Ev., on leaves. Me. (2). Probably = P. 
typharum Secc. or Phyllosticts t. (Seec.) Allesch., the coni- 
dial stege of Lepvtosph-eric t. 

Phyllostictn typhine Secc. & Melbr. (P. renouone Sacc. & Ram), 
leaf spot. Nebr., N. ¥., Ore., Vis. (2). 

Pleospore typhae Prss., on lerves. Crlif. (2) 

Pythiogeton rutossytum Drechs., lesf rot. Ohio (2) 

Pythium helicoides Drechs., lenf rot. Ohio (2) 

Sclerotium hydrophilum Secc., on culms. Ark. (2) 

Sco.ecotrichum typhee Ell. & Ey., on lesves. Colo. (2) 

Stagonospors typhoidesrum (Desm.) Secc., leef spot. ‘Vis. (2) 

Typhule letissime Remsberg, on deed malms. (2) 


URTICACEAE 


BOEHMERIA CYLINDRICA (L.) Sw., FALSE-NETTLE. Perennial herb of enst- 
ern N. americe, useful to wildlife. 


Aecidium boehmerize Arth. (0,1), rust. Ind., Md., N. Y. 

Cercospora boehmeriee Pk., leaf spot. Ala., Nebr., N. ¥., N. Car., 
Pa., Temn., W. Va,, 

Phyllosticta boehmeriicole J.J. Davis, leaf spot. Wis. 

Septoria tenuissima Wint., leaf spot. Kans., Mo. 

Synchytrium cellulere J.J.Davis, leaf gall. “is. 
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PARIETARIA (URTICACEAE) 


PARIETARIA PFNNSYLVANICA Muhl., PELLITORY. Annual herb of. temperate 
N. Americe, useful to wildlife. 


Erysiphe cichoracesrum DC.,. powdery mildew. Ohio to Kans. & ‘lis. 
Plasmopera illinoensis (Farl.) J.J.Davis, downy mildew. “iis. 
Remularia perietariae Pass., leaf spot. Mo. ye 

Septoria parietariae J.J.Davis, leaf spot.. Iowa, ‘is. 


PILEA (URTICACEAE) 

PILED MICROPHYLLA Liebm.,. ARTILLERY PLANT (1). Small annual or bi- 
ennieal herb of tropical America, grown as a pot plant under 
glass or for edging garden vor ders in werm seasons. P. PUMILA 
(L.) A. Gray, CLEARYEED (2). Annual herb of eastern N. Amer- 
ica, a minor weed in cultivated ground but. useful to wildlife. 
Other spp. (3). ! 


Erysiphe cichoracearum DC., powdery mildew. Ill., Ind. (2) 
Heterodera marioni (Cornu) Goodey, root knot. Fla. (1) 
. Irene triloba (Wint.) Theiss. & Syd., black mildew. P. R. (3%) 
- Meliola earlii F.L.Stevens, black mildew. P. R. (3) ; 
Pythium dissotocum Drechs., rootlet rot. Md. 
Septoria pileee Thuem. , leaf spot. I1ll1., Ind., Mich., Mo., ‘. Y., 
we 


URTICA (URTICACEAE) 


URTICA spp., ETTLE, as U. DIOICA L. (1), U. GRACILIS Ait. (2); 
- others (4). Perennial (1,2), or ennual herbs, native (2) or 
introduced {1) and widely dispersed; minor weeds but useful 
to wil dlife, and one is grown for ornament. 


Aecidium libertum Arth. (0,I), rust. Okla. (4) 

Cylindrosporium urticae Dearn., leaf spot. “ash. (3) 

Didymosphaeria superflua (Auers.) Niessl (? Phoms nebulose (Pers. 
ex Fr.) Berk.), on stems. Calif., Mont. (2) 

- » Erysiphe cichoracearum DC., powdery mildew. Ill. (2); Calif. (3) 
Helminthosporium urticae Pk., on stems. N. Y., N. Dak. (2) 
Leptosphaeria acuta (Moug.) Kerst. (Phoma acuta Fckl.), on stems. 

Calif. (2,3); ilash., Alaske 
-’ Pseudoperonospora urticae (Lib. ex Berk.) Salmon ™ Ware, downy 
mildew. ‘Wis. (2). Sometimes reported as Peronospora urticae 
(Lib.) DBy., which in part is P. debaryi Salmon & Ware; the 
American specimens not yet verified. 
Puccinia caricis (Schum.) Schroet. var. urticata (Kern) Arth. 0,1), 
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UnTICA cont. 
rust. Occasional on {1), frequent on (2) from Mass. to Calif. 
and “Jlash.; also on other spp. in parts of this renge and bial 
Alaska. II end III on Carex spp. 

Ramularia urticae Ces., leaf spot. ‘lyo. (1); Vt. to 
Wash. (2); Utah, Yash. (5) 

Sclerotinia sclerotiorum (Lib.) DBy., stem rot. Calif. (3). ; 

Septoria urticae Rob. ex Desm., leaf spot. I11., Minn., Mont., ; 
S. Dak., Wis., Wyo. (2); La., Yash., Alaska (3). 

S. urticaria Tharp. Tex. (3). 


VALERTANACEAE 


CENTRANTHUS 


CENTRANTHUS RUBER DC., RED VaLERIAN, JUPITERS-BEARD. Perennial herb 
of s. Europe, grown for ornament. 


Ramuleria centrenthi Brun., leaf spot. Calif. 


VALERIANA (VALERIANACEAE) 


VALERIANA EDULIS Nutt. ex Torr. & Gray, EDIBLE VAL@RIAN, TOBACCO-ROOT 
(1); V. OFFICINALIS L., COMMON V., GARDEN-HELIOTROPE (2); other 
spp. (4). Perennial herbs, native to northern and western U. 
S. (1,3), or naturslized from Europe (2); grow for ornament 

and medicinal use, especially (2); same of the native np. in 

the ‘Jest are minor forage plants. : ; 


Erysiphe cichoracearum DC., powdery mildew. Colo. (1,3); Utah (1) 

Pucci‘nia commutata Syd. (0,I,III), rust. N. Y., Ore. (%) 

P. extensicole Plowr. var. valerianae Arth. (0,I). Colo., N. Mex. 
‘(1); Utah. (3). II and III on Carex spp. 

P, valerianse Car. (II,III). Alaska (%) 

Ramularia centranthi Brun., leaf spot. Calif. (2) 

R. eamesii Dearn. & House. N. Y. (4). : 

R. valerianae (Speg.) Secc. Mich. (2) 4 

Rhizoctonia solani Kuehn, root rot. N. Y. (2). 4 

Sclerotium delphinii Welch, stem rot. Conn., N. J. (2) 3 

Septoria valerianae Sacc. & Fautr., leaf spot. ‘is. (4) 


VALERIANELLA (VALI RIANACEAE) 


VALERIANELLA RADIATA (L.) Dbufr., BEAKED CORN-SALAD. Annuel herb of 
the Eastern and Central States and southward; the related V. 
olitoria (L.) Poll, of Europe, naturalized in the same range, 
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VALERIANELLA cont. 
is cultivated as a salad plent. . 
Septoria valerianellae Miles, leaf spot. Miss. 
Synchytrium aureum Schroet., leaf gall. Miss. 


_VERBENACEAE* 


VERBENA 


VERBENA HORTENSIS Hort. (V. hybrida Voss), GARDEN VERBENA. Cultigen 
derived from V. teucroides Gill. & Hook. and other spp. of S. 
America; widely grown for ornament, es s summer annual in the 
North, winter annual or perennial in the South. 


Botrytis cinerea Pers. ex Fr., flower blight. Mess. . 
Erysi phe cichoracearum powdery mildew. Ceneral | 
Heterodera marioni (Cornu) Coodey, root knot. Md. 
Phymatotrichum omnivorum (Shear) Dug., root rot. Tex. 
Rhizoctonia solani Kuehn, root rot. N.Y. 

Eclerotium bataticola Taub., chsrcoal stem-rot. Okla. 
Sphserotheca humuli (DC.) Burr., powdery mildew. P. R. 
Btelaehopete basicola (Berk. & Br.) Ferr., root rot. Pa. 


VERBENA spp. Native or  naturalided perennial herbs, ‘widely distri- 
buted in the U. S.; sane times grown for ornament as V. BIPINNA- 
TITIDA Nutt. (1) end V. CANADENSIS‘ (L.) Britton (2); others 
mostly weeds or wildlife food plants as V. BRACTEATA Cev. (3), 
V. HASTATA L. (4) -- a minor honey plent, V. STRICTA Vent. (5), 


V. URTICIFOLIA L. (6), others (7) 


Ascochyta ver benae Siem., leaf spot. Wis. (5) 

Cercospora verbenicole Ell. & Ev., leaf spot. Tex. (1 Alé., 
La. (7). C. verbenae-strictae Pk. in Ill. and Kens. (5), C. 
septatissima Tracy & Earle in Miss. (7), and C. truncatelle — 
Atk. in Ala. (7) also are reported. 

Cuscuta arvensis Beyrich, dodder. Okla. (7) 

Erysiphe cichoracearum DC., powdery mildew. Generel (4,5, 6}: oc- 
casional on other spp. eines 

Heterodera merioni (Corm) Goodey, root knot. Haweii (7). 

Phyllosticta texensis Seaver, leaf spot. Tex. (4) 

FP. verbenicole Martin. ‘1. J. (4). 


* The iiennenvaak genera of this family, including those grown as 
annuals and pot plants, as Lantana, and also Stachytarpheta, heve been 


covered in sections, 
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VERBENA cont. 
Phymatotrichum omnivorum (Shear) Dug., root rot. 


(7) 
Puccinia aristideae Tracy (0,I), rust. Ariz. (7). 
Distichlis and Aristida spp. 


spp. 
Septoria verbenae Rob. ex DOR o's leaf spot. Tex. 
Okla. (2); Ida,, Kans., S. Dak, and Vis, (3); 
Tex., and S, Dak. (4,5,6,7). 


VIOLACEAE 


VIGLA 


ope and Asie, grown in ‘any forms for ornament 


Alternaria violae Call. & Dorset, leaf spot. 

Ascochyta violicole ticAlp., leaf spot. Alaska 

Botrytis cineree Pers. ex Fr., gray mold, vet rot 
Alaska 


Cercosporn’ grenuliformis Ell. & Holw., spot. 
C. violoe:Sece. Alan. ; Conn., Mich., .Pe., Tex. 


Fusarium oxysporum Schlecht. ver. aurantiacun (L*. 
Wolf), root rot. Fla., Miss., Ohio 

?Gloeosporium violae Berk. & Br., leaf spot. Miss. 

Heterodera marioni (Cornu) Goodey, root Imot. N. 


Phymatotrichum omnivorum (Shear) Dug., root rot. 
Pleosphaerulina violae Nagornyi, on leaves. Ala. 
Puccinia violae (Schum.) DC. (0,I,II,III), rust. 


Rhizoctonia solani Kuehn, root rot. Il1l., N. Y. 

Sclerotium rolfsii Sacc., saithern blight. Ale., 

Sphacelomea violae-.Jenkins, spot anthracnose, scab. 
Maess., N.. J., N. ¥., Pa., Tex., Va. 


Mass., N. 
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VICLA ODCRATA L., SVEET VIOLET, FLORISTS’ V. Perenniai herb of Eur- 


gless, or in the open in the South and California. 


Conn., Md., Tex. 


Colletotrichum violse-tricoloris R.E.Sm., enthrachosé. 


Curly top -- virus (Chlorogenus eutetticols Holmes, Beta virus 


109 


Tex. (1, 7) 


ee" halstedii (Farl.) Berl. & DeT., dowmmy mildew. N. Mex. 


II and III on 


P. vilfae Arth. & Holw. (0,I). Okle. (2); Nebr. (43); Ind. to Okle. 
and S. Dek. (4,5,6); Kans., Mo. (7). II and III on Sporobolus 


(1); Kens., Le., 
Vt, to Miss., 


, chiefly under 


lid., Ohio, 


Bremiella megasperma (Berl.) G."’.Jils., downy mildew. Fle., N. J. 


Ma. 


J., Tex. 


Heterosporium sp., leaf spot (? secondary). Alaska 
Marssonina violae (Pass.) Megn.,; leaf snot. N. J. 
Phyllosticta violae Desm., leaf spot. Conn., Mess., N. Y. 


Tex. 


Conn. 


Ramleria lactea (Desm.) Sacc., leef spot. Alaska 


Ark., Tex. 


Fla., Ga., Md., 


Thielaviopsis basicola (Berk. & Br.) Ferr., root rot. Conn., Md., 


Conn., Mass. 
) Wr. (F. violae 


- 
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VIOLA cont. 

1 K.M. Sm.). 
VIOLA TRICOLOR L., PANSY ae A cultigen of Europeen origin derived 
from this species and probably others; sanetimes referred to 
Vv. t. var. hortensis in distinction from V.. t. ver. arvensis, 
represent ing the native or sometimes naturalized forms. Some 
of the records pertain to V. CORNUTA L., HORNED VIOLET or BED- 
DING PANSY (2), a native of s. Europe, elso grown for ornament, 
and V. RAFINESQUII Greene, FIELD PANSY (2), endemic in the 

Southeastern and Southern 


violae Gell. & Dorsett, ‘Lest spot. N.J., N. Y., Pe. 
Ale 
Aphanomyces sp. (? A. euteiches Drechs.), root rot, wilt. Md. (1) 
Botrytis cinerea Pers. ex Fr., gray mold. Alaska (1) 
Cercospore violae Sacc., leaf spot. Conn., Mich., N. Y., Tex., 
Wis. (1); Ind. (2) 
Colletotrichum violae-tricoloris R.E.Sm., See. Me. to Fla., 
_.Ind., and Mich.; Wesh. (1); Pa. (3) 
Fusarium oxysporum fchlecht. (i*. violee ‘Yolf), root rot, wilt. 
Nebr., N. J., Tex.; ? Conn., Mich., N. Y., Ohio (1) 
as tang msrioni (Comu) Goodey, root knot. N. Y., Tex., Hawaii 
(1 
Peronospora violae DBy. (probably Bremiella megasperma (Berl.) G. 
W.Wils. but not confirmed), dorny mildew. I1l., Miss., Nebr. 
(1); Ala., Miss. (3) 
Phyllosticta rafinesquii leet spot. Ale., Til. (3). 
P. violee Desm. Mich. (1) 
Puccinia ellisiena Thuem. (0,I), rust. Kens., Nebr; (2). II and 
III on Andropogon spp.. 
P. violee (Schum.) DC. )0,I,II rust. .Conn. Kans., 
N. J., N.-Dak., Car. (1) . 
Pythium spp., demping off, root rot. P. fais Hesse is re-: 
‘ported fran Conn., Mo., N. J. (1); ‘Py. memmiletum: Meurs end P. 
ultimum Trow from Calif. (1) 
Remuleria agrestis Sacc., leaf spot. ‘Ores. R. Sece. 
Wash. (1). 
sock rot, ‘demping oft. Minn., 
Sclerotium rolfsii Saecc., southern: blight. Fls., Ve. 
Sphacelome violee Jenkins, spot :anthramose. Md., N. (2) 
Sphserotheca humuli (DC.) Burr. var. fuligines Gontecn’. )-Saln., 
mildew.. Kans., ‘lesh. (1) 
Thielaviopsis basicola (Berk. Br.) Ferr., ‘ot. . (1) 
: Urocystis kmetiana Magn., seed smut. .Ark.,:Mo., Tenn. (4) 
Uromyces endropogonis Tracy (0,1), rust. Conn. (1).. IL. anda III 
Andropogon SPP. 
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VIOLA cont. 
Curly top -- virus (Chlorogenus eutetticola Holmes, Beta virus l 
K.M.Sm.). Calif. (1,2); ‘Ore., Tex. (1) 


VIOLA spp. (native), VIOLET. Many, mostly perennial herbs, of wood- 
lands, prairies, and 1eadovs throughout temperate America; 
various ones are grow in wild gardens and some are useful to 

-wildlife. V. ADUNCA J.E.Smith (1); V. BLANDA ‘illd. (2), V. 
-CUCULLATA Ait. (3), V, PAPILIONACEA Pursh (4), V. PEDATA L. 
(5), and V, PUBESCENS Ait. (6) are representative; others (7), 


leet spot. Md,, Mass., Mich., Minn., N. J., N. 

Tex. 

A. _ a7 & Dorsett. Ind. (3); Conn. to Ge., Tex., md Wis. 

) 

sesame violee Sacc. & Speg., leaf spot. Ind. (3); Iowa, ‘is. 
(6); Pa. (7) a 

Bremiella megasperma (Berl.) dowmy mildew. I11., Iowa, 
Minn. (7) 

ecerine (Hertig) Newhall, leaf spot. Cslif., Alaska 

7) 

Cercospora granuliformis Ell. & Holw., leaf spot. Me. to Ala., 
Okla., and S. Dek. (3,4,6,7) 

C. murina Ell. & Kell, Ind., Kens. (7) 

C. violae Sacc. Mess. to Fla., Tex., ami N. Dak. (2,3,4,5,7) 

Colletotrichum violae-rotundifoliae (Sacc.) J.J.Devis (OH. W.Anders.), 
leaf spot. I1ll., Ind., Mich. (4%); Okle., N. Y., Tex., Vt., 

Wis. (7) - 

C. violae-tricoloris R.E.Sm. Okle. (4); Conn., Mass., Miss., N. J., 
N. ¥., Ohio, Pe. (7) 

Cryptostictis violee Tehon & Yaniels, leef got. Ili. (7) 

Cylindrosporium violse Secc., leaf spot. ont. (7) 

Heterodera marioni (Cornu) Goodey, root knot. Fla. to Calif.; oc = 
casional northward, as Mass,, Ohio, R. I.; (7) 

Marssonins violae (Pess.) Meen., lesf spot. Ill., N. Y. (%); N. 
Y. (4); Mass. to ©. Car., Iowe, and Minn. (7) 

Phyllosticta nigrescens Boner & 1.8.Cooke, leef spot. Calif. (7) 

P. violae Desm. N. Y. (4); Iowa (S); Mass. to Fle., Kans., md 
Minn.; Calif., Hawaii (7). 

Phymetotrichum omnivorum (Shear) Dug., root mt. Tex. (7) 

Pratylenchus pratensis (De Man) Filip., root nematode. 

Puccinia effusa Diet. & Holw. (III), rust. Calif. (7) 

P. ellisiana Thuem. (0,1). Northeastern and N. Central *tates (4, 
5), to Ala., N. Mex., and Wyo. on other sp. II and III on 
Andpopogon spp. 

P. fergussoni Berk. & Br. (III). Colo., Mont., Utah, Alaska (7). 

P. violae (Schum.) DC. (0,I,II,III). On all spp. listed except 
(5), and meny others, throughout the U. S. 

Ramulsria agrestis Sacc., leaf spot. Nebr., Ore. (7). R. ionophila 
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VIOLA cont. 
J.J.Davis. Celif., Wis., Alaska (7). R. lactee (Desm.) Sacc. 
Colo., Miss., Mmt. (7) 

Rhizoctonia crocorum (ers.) DC. ex Fr., root rot. Tex. (7) 

R. soleni Kuehn, root. rot. Fla., Minn., Miss., N. Y. (7) 

Sclerotium, rolfsii Sacc. (S. delphinii Jelch), sathern blight. 

Va. to Fle., and Tex. (7). The form delphinii is repa ted also 
from Calif., Conn., N. Y., Vt. (7) 

Septoria violee ‘lest. (S. hyalina Ell. & Ev.), leaf mot. North- 
eastern and N. Central States (2,3,4,6); to Fle., Le., ma 
Kens., also Alaska on other spp. 

Sphaceloma violae Jenkins, spot anthracnose. Me. to Fla. and Miss., 
reported on 3, 4, 5 and others. 

Sphaerotheca humuli (Dc¢,) Burr., also var. fuliginea (Schlecht. ) 
Salm., powdery mildew. Colo. (3); Calif., Colo., N. Dak., 

_ Ore., Wis., Wya, (7) 

Synchytrium aureum head: leaf gall. wis. (6,7); N. Y. (7) 

_Thielaviopsis basicole (Berk. & Br.) Ferr., root rot. Conn. to 
Miss. and Ohio, also Kens. (7) 

Urocystis violae (Sow.) Alek.Fisch., leaf and stem snut. Celif., 
Minn., Tex., Utah, Aleska (7). 

Uromyces andropogonis Tracy (0,I), rust. N. Car., Tenn., W. Va. 

(4); Pe. (5); to N. J. and Miss. on other spp. II end III on 
Andropogon spp. 


ZINGIBERACEAE 


_ZINGIBER _ 


ZINGIBER OFFICINALE Kosc., GINGER. Perennial herb of tropical Peci- 
fic Islands, cultivated for rootstocks, the suurce of 
commerciel ginger. 


_Coniothyrium zingiber Stevens & satienza, leaf spot. Hewsii 
Fuserium sp., rhizome rot. Hawaii ; 

Pythium butleri Subr., root rot. Hewaii. 

i 


DIVISION OF MYCOLOGY AND DISEASE SURVEY 
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INDEX TO CHECK. LIST REVISION, 
DISEASES OF ECONOMIC PLANTS OF THE UNITED STATES — 


Abelia, 32: 73 
Abies, 24: 142 
Abronia, igh 


Abrus, 29: 


"24: 243; 31: 123 


Acecia, 24: 
Acalypha, 32: 353 
Acanthopanax, 31: 497 
Acer, 24: 190 
Achillea, 32: 115 
Achlys, 32: 40 
Acnida, 41: 454 
Aconitum, 32: 528 
Acorus, 31: 492 
Actaea, 32: 528 
Actinomeris, 32: 115 
Adiantum, 32: 494 . 
Adoxa, 31: “451 
Aegilops, 27: 118 
Aesculus, 24: 246 
Agastache, 32: 404 
Agave, 31: 456 
Ageratum, 32; 11 
Agoseris, 32: 1l 
Agrimonia, 31: 216 
Agropyron, 27: 118 
Agrostemma, 32: 74 
Agrostis, 27: 175 
Ailanthus, 24: 247 
Ajuge, 32: 404 
Albizzia, 24; 
Aletris, 31: 33 
Aleurites, 24: 249 
Alisma, 31: 3 
Allionia, 32: 422 
Allium, 31: 3% 
Alnus, 24: 266 

Aloe, 31: 38 
Alopecurus, 27: 179 
Alternanthera, 31: 455 
Althaea, 31: 1 
Alysicarpus, Es 688 
Alyssum, 30: 3 


Compiled by Annie M. Lohr 


Amarenthus, 41: 455 
Amaryllis, 4 9 


Ambrosia, 


Amelenchier, 270; 24: 354 


Ammophila, 

Amor pha : 
Amphicarpa, 20: 6 
Amsonia, 90 
Amygdalus, 24: 279 
Anacardium, 24: 310 
Anagallis, 
Ananas, 30: 299 
Anaphalis, 32: 118 
Anchusa, 32: 31 
Andira, 24: 310 
Andromeda, 410 
Andropogon, 27: 180 
Androsace, 42: 521 
Anemone, 32: 
Anemonelle, 32: 541 
Anethum, 31: 498 
Angelica; H 298 
Anisacanthus, 24: 411 
Annona, 24: 311 
Anoda, 31: 125 
Antennaria, 32: 116 
Anthemis, 32: 118 
Anthurium, 31 
Anthyllis, 
Apios, 29: 6 

Apium, Al: 


Aplopappus, 24: 311; 32: 119 


Apocynum, 41: 490 
Aquilegia, | 541 
Arabis, 30: 
Arachis, 685 
Aralia, 31: 497 
Araucaria, 24; 412 
Arbutus, 24: 312 
Arctium, 32: 119 


Arctostaphylos, 24: 313 


Arctotis, 32: 119 
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Arctous, 32: 352 
Ardisia, 24: 313. 
Arecastrum, 25: Bo 
Arenaria, 32: 74 
Arenga, 24: 314 
Argemone, 32: 434 
Argyreia, 30: 352 
Arisaema, 431: 2 
Aristida, 27: 1 
Aristolochia, 500 
Armeria, 32: 
Armoracia, 30: : 309. 
Arnica, 32: 
Aronia, 24: 314 
Arracacia, 31: 40l 
Arrhenatherum, 27:. 188 
Artemisia, 32: 120 . 
Artocarpus, 24: 
Aruncus, 31: 216 : 
Arundinaria, 27: 188 
Arundo, 27: 109 
Aserum, 31: 501 ; 
Asclepias, 51: 02 
Asclepiodora, 31: pol. 
ascyrum, 24: 315; 32 : 
Asimina, 24: 315; 
Asparagus, 31: 39 
Aspidistra, 31: 4) 
Asplenium, 32: 494 
Aster, 32: 122 
Astilbe, 33: 50 
Astragalus, 29: 691°. 
Athyrium, 32: 495 
Atriplex, 30: 301 
Atropa, 31: 250 
Aucuba, 24: 

Avena, 27: 109 
Axonopus, 27: 195 ° 


Babiana, 32: 367 
Baccharis, 


Bambuseae, 20: 
Banare, 24: 
Banisteria, 24: 
Baptisia, 29: 710 
Barbarea, 50: 450 | 
Basella, 32: 29 


1138 


Balsamorhiza, 32 


Beckmannia, 28: 1139: 


Begonia, 32: 29 


Belameanda, 32: 367 


Bellis, 32: 125 
Beloperone, 451: 450 


Benzoin, 24: 417 
Berberis, 24: 316 


Berchemia, 24: 320. 


Bertholletia, 24: 


Beta, 30: 302 
Betula, 24: 474 
Bidens, 32: 


Bignonia, 
Bischofia 


Bixa, 24: 3 
Blechnum, 495 
Blepharoneuron, 29: 1139 
Blephilia, 32: A04 
Boehmeria, 433: 105 
Boerhaavia, 32: 422 
Boisduvalie, 32: A5% 
Boltonia, 32: 126 
Borago, 32: 42 
Borreria, 24: 389 
Borrichia, 24: 309 
Bosea, 24: 390 
Bourreria, 24: 490 


Boussingaultie, 24: 3°0 


Bouteloua, 20: 1140 
Bouvardia, 24: 200. 
Brachieria, 20: 1141 


Brachypodium, 28: 1141 


Brassice, 30: 391. . 
Brickellia, 24: 390. 
Briza, 29: 1142 
Brodiaea, 
Bromelia, ; 
Bromus, 28 


Broussonetia, 24: 301 


Browallia, 31: 250 
Brunnellia, 24: 391 
Brunnichia, 24: 391 
Bryonopsis, 40: 479 


Buchenavia 
Buchloé, 20 


see Kelencho’, 32: 
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Buckleya, 24: 391° 
Buddleia, 24: 359i 
Buettneria, 


Buginvillaea (Bougainvillea), 


24: 392 
Bumelia, 24: 392 
Bunchosia, 24: 392 
Bupleurum, 41: 461 
Bursera, 24: 392 - 
Buxus, 24; 392; 32: 36 
Byrsonima, 24: 394 


Caesealpinia, 24: 400 
Cajanus, 29: 710 
Caladium, 41: 49 
Calamagrostis, 20: 1162 
Calamovilfa, 28: 1163 
Calathea, 32: 
Calceolaria, 33: 54 
Calendula, 32: 144 
Calla, 31: 494 
Calliasndre, 24: A00 
Callicarpa, 24: 400 
Callirhoé, 31: 125 
Callistephus, 32: 144 
Calluna, 24: 400 
Celochortus, 31: 42 
Calonyction, 40: 552 
Calophyllum, 24: 401 
Celotropis, 24: 401 
Caltha, 32: 532 
Calycanthus, 24: 401 
Camessia, 41: dé 
Camelina, 40: 359 
Camellia, 2A: 401 
Campanula, 32: 71 
Campsis, 24: 402 
Camptosorus, 42: 495 
Canavalia, 2°: 711 
Canella, 24: 403 
Canna, 32: 72 
Cannabis, 32: 420 
Capparis, 24: 403 
Capsella, 30: 400 ° 
Capsicum, 41: 250 


Ceragana, 2A: 404 
Cardamine, 30: 400 
Carex, 29: 2 


Carica, 24: 403 


Cerisse, 24: 404 
Carnegiea, 32: 37 
Carpinus, 24: 404 
Carthamus, 32: 146 
Carum, 31: 
Carya, 24: 444 
Caryots, 24; 463 
Casearia, 24: 46% 
Cassia, 29: 712 
Cassiope, 24: 463 
Castanea, 24: Ab4 
Castanopsis, 24: 468 
Castilla, 24: 497 
Castilleja, 34: 54 
Casuarine, 24: 497 
Catabrosa, 29: 
Catalpa, 24: A9 
Cattleya, 42: 459 
Caulophyllum, 32: 30 
Ceanothus, 24: 499 - 
Cecropia, 24: 500 
Cedrela, 24: 500 
Cedrus, 24: 500 
Celastrus, 24: 500 
Celosia, 31: 457 
Celtis, 24: 591 
Cenchrus, 29: 34 
Centauree, 32: 146 
Centella, 31: 401 
Centranthus, 33: 107 
Centrosema, 29: 714 
Cephalanthus, 25: 2 
Cephalotaxus, 25: 2 
Cerastium, 32: 75 
Ceratonia, 25: 4 
Cercicium, 25: 3 
Cereis, 25: 4 
Cercocarpus, 25: 4 
Cereus, 42: 3 
Cestrum, 25: 4 : 
Chamaecrista, 29: 713 
Chamaecyperis, 25: 5 
Chameedaphne, 25: 6 
Cheiranthus, 40: 401 
Chelidonium, 42: 484 
Chelone, 43: 55 
Chenopodium, 430: 348 
Chilopsis, 25: 7 
Chimaphila, 42: 526 
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Chiococca, 25: 7 
Chiogenes, 42: 352 
Chionanthus, 25: 7 


Chloris, 29: 35. 
Chlorogelum, 41: 42 


Chrysanthemum, 32: 147 


Chrysobalanus, 25: 8 
Chrysophyllum, 25: 8 


Chrysopsis, 32: 150 ‘ae 


Chrysothamnus, 25: 8 
Cicer, 29: 714 
Cichorium, 32: 150 
Cicuta, 31: 
Cimicifuga, : 532 
Cinchona, 9 
Cinna, 29 

9 
Cirsium, 32: 151 
Cissus, 25: 10 
Citrullus, 40: 479- 
Citrus, 36 
Cladrestris, 25: 76° 
Claoxylon, 25: 76 
Clerkia, 32: 
Claucena, 25: 7 
Clematis, 

Cleome, 
Clerodendron, 
Clethra, 25: 
Clidemia, 25: 
Cliftonia, 
Clintonia, 31:. 
Clitoria, 29: 
Clusie, 25: 78 
Cnicus, 32: 152 
Cnidoscolus, 32: 5535 
Cocculus, 


Cochlearia, 
Cocos, 25: 


Codiaeum, 25: 
Coffea, 25: 

Coix, 29: Aas 
Colchicum, 31: 43 
Coleus, 32: 404 
Collinsia, 53: 55. 
Collinsonia, 32: 405 
Collomia, 32: 490. 


Colocasia, 31: 
Colubrina, OR 
Colutea, 25: 02. 
Commelina, 
Comociedia, 2 
Comptonie, 
Condalia, 25: 
Conocarpus, 83 
Convallaria, 31: 43 ~ 
Convolvulus, 30: 353 
Cooperia, 41: 459 
Coptis, 32: 533 
Cordia, 25: 03 
Cordyline, 31: 44 © 
Corima, 25: 04 
Coreopsis, 32: 152 
Coriandrum, 41: 402 
Coriaria, 2 3 BA 
Cornus, 25: 04 
Coronilla, 714° 
Coronopus, 
Cortaderia, 29) : 36. 
Corylus, 25: 10 
Cosmos, 
Cotinus, 25: 107 
Cotoneaster, 253 107 | 
Coursetia, 25: 108 
Covillea, 25: 108. 
Cowania, 25: 108 
Crambe, 30: 401 
Crassule, 32: 335. 
Cratecgus, 108° 
Crepis, 32: 
Crinun, 31: 460 
Crocanthemum, 42: 83 
Crocus, 42: 
Crotaleris, 29: 714 
Cryptantha, 
Cryptocarya, 25: 110 . 
Cryptogramma, 32: 495 — 
Cryptomeria, 25: 110. 
Cucumis, 30: 4ol 
30: 487. 
Cunile, 32: ~ 405 
Cupenie, 25: 111 
Cuphea, 32: 417 
Cupressus, 25: 111 
Cyamopsis, 29: 716 
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Cycas, 25: 112 
Cyclamen, 32: 5235 
Cydista, 25; 1le 
Cydonia, 25: 112 
Cymbidium, 42: 459 
Cymbopogon, 29: 37 
Cynara, 32: 154 
Cynodon, 29: 37 
Cynoglossum, 32: 32 
Cynosurus, 29; 36 
Cyperus, 29: 36 
Cyphomandra, 31: 25% 
Cyrilla, 25: 114 
Cyrtomium, 32: 496 
Cystopteris, 32: 496 
Cytisus, 25: 115 


Dactylis, 29: 68 
Dactyloctenium, 29: 69 
Dahlia, 32: 155 
Dalbergia, 25: 131 
Delibarda, 31: 217 
Denthonia, 29: 69 
Daphne, 25: 131 
Daphnopsis, 25: 131 
Darlingtonie, 33: 49 
Dasvlirion, 31: 4A 
Dature, 31: 254 
Deucus, 31: 402 
Deville, 25: 151 
Decodon, 42: 417 
Decumeria, 25: 1351 
Delphinium, 32: 533 
Dendrobium, 32: 459 
Dendromecon, 25: 152 
Dendropanax, 25: 132 
Dentaria, 30: 402 
Deschampsia, 29: 70 
Descurainia, 50: 402 
Desmsnthus, 30: 2 
Desmodium, 40: 2 
Deutzia, 25: 132 
Dianella, 
7 


31: 
Dianthera, 41; 
Dianthus, 32: 
Dicentra, 32: 450 
Dichondra, 40: 354 
Didymopanax, 25: 132 
Dieffenbachia, 31: 494 


Dierviils, 25: 132 
Digitalis, 34: 55 
Digitaria, 29: 71 
Dimorphothece, 156 
Dioscorea, 42: 43 
Diospyros, 25: 143 
Dipholis, 25: 144 
Dipsacus, 42: 449 
Dirca, 25: 145 
Distichlis, 29: 72 
Dodecatheon, .42: 523 
Dodonaea, 25: 135 
Dolichos, 30: 4 
Doronicum, 42: 157 
Doxantha, 25: 145 
Draba, 30: 404 
Dracaena, 25: 135; 31: 44 
Dracocephelum, 32: 405 - 
Drepanocerpus, 25: 13 
Dryas, 31: 217 
Dryopteris, 42: 
Drypetes, 25: 13 
Duchesnea, 41: 217 
Duggena, 25: 136 
Durante, 25: 136 
Dyschoriste, 31: 450 


Echeveria, 42: 336 
Echinacea, 42: 216 
Echinocactus, 32: 3¢ 
Echinochloa, 29: 
Echinocystis, 40: 
Echinodorvs, 31: 
Echinops, 42: 216 
Echium, 32: 543 
Elaeagnus, 25: 136 
Elaeis, 25: lol 
Eleocharis, 29: 75 
Eleusine, 29: 75 
Elymus, 29: 142 
Emilia, 32: 216 
Empetrum, 25: 137 
Encelia, 25: 137 
Engelmannia, 32: 217 
Ephedra, 25: 137 
Epidendrum, 52: 459 
Epigaea, 32: 452 
Epilobium, 32: 454 
Epiphyllum, 32: 39 
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Epiphyllum, 32: yeah Foeniculum, 31: 405 
Eragrostis, 29: Fe Forestiera, 25: 210 
Franthemum, 31: Forsythia, 25: 210 
Erechtites, 32: a7 Fortunella, 25: 210 
Eremurus, 31: Frageria, 31: 218 
Erica, 25: 130 Frasera, 32: 359 . 
Erigenia, 31: 404 Frexinus, 25: 214 
Erigeron, Freesia, 32: 368 
Eriobotrya, Fremontia, 25: 219 
Eriochloa, "13 Fritillarie, ay 
Eriodictyon, 2%: 138 . Froelichia, 31: 457. 
Eriogonum, 25: 139; 174. Fuchsia, 25: “219; 455. 
Eriophorum, Furcrees, 31; 460 
Eriophyllum, 25: 139 
Ernodia, Gaillardia, 32: 221 
Erodium, 32 Galanthus, 51: 460 
Eryngium, 404 Galax, 32: 337 . 
Erysimum, 30: 403. Galeopsis, 32: 405 
Erythrina, 25: 139 ej Galinsoga, 32: 221 
Erythronium, 31: 45°. Galium, 43: 47 
Erythroxylon, “25: 140° Galtonie, 31: 46 
Eschscholtzia, 32: 484. ; Garcinia, 25: 220 
Eucalyptus, 25: 161 Goxdania, 25: 220 
Eucheris, 31: 460 | Carrya, 25: 220 
Euchleena, 29: 139° Gastridium, 29: 19° 
Eugenia, 25: 163 Gaultheria, 
Euonymus, 25: 164 es Gaura, 32: 4 
Eupatorium, 32: 219 Geylussecia, 73. 221 
‘Euphorbia, 32: 354... Gayophytum, 32: 456 
Eurotia, 25: 16 7 Gelsemium, 25: 222 
Eustoma, 32: Genipa, 2h: 
Evolvulus, 30: 354 | : Genista, 25: 222 
Exacum, 32: Gentiana, 32: 379 
Exothea, 165 Geranium, 
Eysenhardtia, 25: 166. oe Gerbera, 32: 222 

Geum, 31: 221 
Fegopyrum, 31: 174 Gilia, 32: 490 
Fagus, 25: 204 Gillenia, 31: 222 
Fei jowa, 25: 206 tes Cinkgo, 25: 223 
Fendlera, 25: 206 Gladiolus, 32: 369 - 
Feronia, 25: 20 Glaux, 32: 524 
Festuca, 29: 18 Gleditsia, 25: 22 
Filipendulea, 31: 217 Clottidium, 40: 142 
Fimbristylis, 29: Glyceria, 20: 1°0 
Firmiana, 25: 210 beet Glyevrrhiza, 30; 4 
Fluminea, 29: 190 Gnaphalium, 32: 222° 
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Godetia, 32: 45€ 
Gomphrena, 31: 457 

Gonolobus, 41: 50% 

Gordonia, 25: 250 

Gossypium, 31: 125 

Gouania, 2h: 258 

Gouldia, 25: 258 
Graptophyllum, 25: 259; 31: 450 
Grevillea, 25: 259 

Grindelia, 32: 225 
Gutierrezia, 32: 223 
Gymnanthes, 25: 259 
Gymnocladus, 25: 259 
Gymnopogon, 20: 192 
Gypsophila, 32: 79 


Hackelochloa, 29: 192 
Halesia, 25: 260 
Hemamelis, 25: 260 
Hamelia, 25: 261 
Hardenbergia, 25: 261 
Hebe, 33: 56 
Hedeome, 432: A06 
Hedera, 25: 261; 31: 490 
Hedysarum, 30: 4 
Helenium, 52: 224 ., 
Helianthemum, 32: 8% 
Helianthus, 32: 224 
Helichrysum, 32: 276 
Heliconia, 42: 421 
Heliopsis, 42: 276 
Heliotropium, 32: 35 
Helleborus, 32: 536 
Hemerocallis, 51: 46 
Hepaticea, 42: 
Heracleum, 41: 405 
Hesperis, 30: 429 
Heteranthera, 32: 520 
Heteropogon, 29: 192. 
Heuchera, 50 
Hevea, 25: 262 
Hibiscus, 25: 262; 31: 130 
Hieracium, 32: 276 
Hierochloé, 29: 192 
Hilaria, 29: 193 
Hippeastrum, see Amaryllis, 
459 
Hippocratee, 25: 263 
Hippomane, 25: 264 


 ‘Hirtelle, 25: 264 


Hoffmenseggia, 25: 264 
Holeus, 29: 193 
Holodiscus, 25: 264 
Homalocladium, 31: 175 
Homalomena, 41: 494 
Hordeum, 29: 222 
Hosta, 41: 47 
Houstonia, 33: 40 
Hudsonia, 25: 205; 42: 83 
Humulus, 32: 421 
Hura, 25: 255; 32: 356 
Hyacinthus, 31: 47 
Hydrangea, 25; 265 
Hydrastis, 42: 536 
Hydrocotyle, 31: 404 
Hydrophyllum, 42: 365 
Hymensea, 25: 266 
Hymenocallis, 41: A61 
Hymenoclea, 25: 266 
Hymenopappus, 432: 277 
Eyoscvemus, 31: 2? 
Hypericum, 42: 36 
Hypochoeris, 42: 277 
Hypoxis, 41: 4o1 
Hyssopus, 32: (06 


29: 226 


Iberis, 30: 429 
Ilex, 25: 280 
Illicium, 25: 265 
Impatiens, 32: 2 
Imperata, 29: 227 
Indigofera, 25: 203 
Inge, 25: 
Inula, 32: 278 
Ipomoea, 30: 354 
Iresine, 41: A58 
Iris, 42: 370 
Ivesia, 31: 222 
Ixia, 32: 
Ixora, 25: 204 


Jacquemontia, 40: 459. 
Jacquinia, 
Jamesie, 25: 285 
Jasminum, 25: 285 
Jatropha, 25: 285 
Juglans, 25: 285 


me 
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Juncus, 32: 402 
Juniperus, 25: 300 


Jussiaea, 32: 457 


Kalanchoé, 32: 336 
Kalmia, 25: 404 
Kerria, 25: 305 
Kniphofia, 31: 48 
Kochia, 30: 450 
Koeleria, 29: 227 
Kolkwitzia, 2 

Krigia, 32: 

Kuhnia, 32: 


Laburnum, 25: 
Lachenalia, : 31; 48 
Lactuca, 32: 279 
Laelia, 32: 459 
Legeneria, 40: 491 


Legerstroemia, 25: 306 
Laguncularia, 25: 407 | 


Lagurus, 29: 274 
Lamarckia, 29: 274 
Lamium, 32: 406 
Lantana, 25: 307 
Leppula, 32: 
Larix, 25: 30 
Lasiacis, 29: 274 
Lathyrus, 30: 4 
Levandula, 32: 406 
Lavatera, 25: 422 
Ledum, 25: 422 
Leersia, 29: 275 
Leiophyllum, 25: 32% 
Lens, 30: 7 
Leonotis, 32: 407 
Leonurus, 32: 40 
Leontodon, 42: 202 
Lepidium, 30: 429 
Leptochloa, 29: 
Leptolome, 29: 
Lespedeza, 40: 7 


Lesquerella, 40: 430 . 


Leucaena, 25: 42% 
Leuco jum, 31: 461 
Leucothoé, 25: 323 
Lewisia, 32: 522 
Liatris, 32: 282 


Libocedrus, 25: ae 
Ligusticum, 31: 40 
Ligustrum, 25: 324 
Lilium, 31: 4 
Limonium, 42: 490 
Linaria, 5 
Linnaea, 
Linum, 31: 
Lippia, 25: 
Liquidambar, 2: 326 
Liriodendron, 25: 328 
Litchi, 25: a 
Lithocerpus, 25: 330 
Lithophragma, “33. 
Lithospermum, 42: 44° 
Litseea, 25: 
Lobelia, 32: 
Lobulerie, 40: 431 
Lolium, 29: 6 
Lometium, 31: 
Lonchocarpus, 
Lonicera, 25: 330 
Lophotocarpus, 31: 454 
Lotus, 40: 9 
Lucume, 25: 340 
Ludwigia, 42: 457 
Luffa, 30: 492 
Luneria, 40: 431 
Lupinus, 25: 340; 30: 10: 
Luzule, 32: 403 
Lychnis, 32: 79 
Lycium, 25: 3425 31: 259 
Lycopersicon, 31: 2°, 56: 
Lycopus, 42: 407 
Lycoris, 31: A62 
Lycurus, 29: 277 
Lyonia, 25: 442 
Lysilome, 25: 4343 
Lysimachia, 32: 524 
Lythrum, 32: 417 


Maackia, 25: 343 . 
Macadamia, 25: 343 
Meclura, 25: 3443 
Media, 42: Bs 


Magnolia, 25 

Mehonia, 25: 
Maianthemum, 31: 73 
Malachra, 25: 366 
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Melecothrix, gee 
Mallotus, 25: 
Melpighia, : 307 - 
Melus, 25: 7 
Melva, 41: 132 
Melvastrum, 25: . 392 |: 
Melvaviscus, 25: 492 
Memmea, 25: 492 
Memmilleria, 32: 39 
Mengifera, 25: 493 
Menihot, 25: 495 
Menisuris, 29: 
Merenta, 32: 418 
Marrubiun, 32: 
Matriceria, 32: 203 
Matthiola, 40: 431 
Meurandia, 53: 57 
Meytenus, 25: 494 
Medeola, 31: 73 
Medicago, 30: 36. 
Melenthium, 31: 73 
Melestoma, 25: 394 
Melia, 25: 495 
Melica, 29: 278 
Melicocca, 25: 395 
Melilotus, 30: 
Melissa, 32: 40 
Melothria, 40: Ag2: 
Menispermum, 396. 
Mentha, 32: a: 
Mentzelia, 
Menyanthes, 42: 
Menziesie, 
Mertensia, 42: 34 
Mesembryanthemum, 3l: 4 
Mespilus, 25: 397 . 
Metrosideros, 25: 397. 
Miconia, 25: 
Microcitrus, 25: 398 
Micromeris, 32: 409, 
Microsteris, 491. 
Mikania, 32: 204 : 
Miliun, 29: 2 

Mimosa, 25: 4 


0 


Mimulus, 25: 398; 33: 


Mirabilis, 32:. 422. 
Mitchella, 43: 48 
Mitelle, 333 51 


Molinia, 29: 279 


Mollugo, 31: 452 
Momordica, 30: 493 
Monenthochloe, 29: 279 
Monarda, 32: 409 
Monardella, 32: 405 
Moneses, 42: 527 
Monstera, 25: 399; 32: 494, 
Montezuma, 25: 399 
Montia, 221 h22 

Morus, 25: 399 
Muhlenbergia, 29: 279 
Musa, 25: 401 
Musceri, 31: 74 
Myosotis, 42: 35 
Myrecia, 25: 421 

Myrica, 25: 421 x 
Myroxylon, 25: 423 
Myrsine, 25: 425 
Myrtus, 25: 423 


Nendine, 25: 423. 
Narcissus, 31: 462 
Nasturtium, 30; 432 


Nectandra, 25: 423 
Nelumbium, 42: 423 . 
Nemopanthus, 2h: 423 
Nemophila, 42: 365 
Nepeta, 32: 
Nephrolepis, 32:497 
Nerine, 31: 464 
Nerium, 25: 42/4 
Nicendra, 31: 28 
Nicotiana, 31: 204 
Nolina, 31: 74 
Nothoscordum, 31: 74: 
Nupher, 32: 425 
Nymphaea, 32: 
Nymphoides, 32: 360°" 
Nyssa, 25: d24 


Ocimum, 32: 410 

Ocotea, 25: 426 
32: 459 
: 457. 
Olea, 25: 

olneye, 25: 

Olyra, 29: 
32: 459 

Oncoba, 25: 427; 32: — 


| 
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Onocles, 32: 497 Peltandra, 431: 495 
Onosmodium, 32: Pennisetum, 29: 
Oplismenus, 29: Penstemon, 343 
Oplopanax, 25: 4 ‘Peraphyllum, 437 
Opuntia, 32: 39 Persea, 2: 437 
Orchidaceae, 32: 459 Petalostemon, 44. 
Ormosia, 25: 427. eat Petasites, 42: 204 
Ornithogalum, Petroselinum, 31: 4oo 
Ornithopus, 30: 44 31: 289. 
Orontium, 41: Phacelia, 32: 305 
Orthocarpus, 4 57 _ Phalaenopsis, 32: 459 
Oryza, 29: 32 Phalaris, 29: 
Oryzopsis, 29: 329 Phaseolus, 40: 
Osmanthus, 25: eh Philedelphus, 25: 439 
Osmaronia, 25: Ae Philibertia, 31: 504 
Osmorhiza, 41: 407 Philodendron, 25: 440; 31: 495 
Osmunda, 32: 462 , Phleum, 29: 375 
Osteomeles, 24: 428 Phlox, 32: 491 
Ostrya, 2 429 Phoenix, 25: 440 
Oxalis, 32: 462 | Phoradendron, 25: 459 
25: Phormium, 41: 75 
Oxyria, 41: 175 Photinie, 25: 459 
Oxytropis, 30: 44 Phragmites, 29: 477 
Phryme, 42: nis 
Pachistima, 25: 432 Phyllanthus, 2: 
Pachysandra, 25: 432 Phyllodoce, 25: 460; 42: 352 
Paeonia, 32: 537 7 Phyllostachys, 25: 461 
Palicoures, 25: 442 Physalis, 41: 290 
Palmaceae, 25: 433 Physocarpus, 25: 461 ~ 
Panex, 31: 499 Physostegia, 42: 471 
Pandanus, 25: 433 Phytolacca, 32: 486 
Penicun, 29: Picea, 25: Abl 
Papaver, 42: 4 Picremnia, A. 486 
Pappophorum, 29: 334 Pieris, 25: 
Perieteria, 33: 106 Piles, 33:10 
Periti, 25: 434 Pimenta, 25: 487 
Parkinsonia, 25: 444 Pimpinella, "100 
Parnassia, 33: Ga Pinus, 25: 4o 
Parosela, 25: 4 Piper, 25: 
221 204 Piptadenie, 25: 540 
Paspalum, 29: 334 Pipturus, 25: 5 
Passiflorsa, 435 Piquerie, 32: 2 
Pastineca, 31: 40 Piscidia, 2h: 5/¢ 
Paullinia, 25: 43 Pistacia, 2h: 541 
Paulownia, 25: Pisum, 30: 94 ' 
Pavonia, 25: Pithecellobiun, 25: 541° 
Pellaea, 32: 49 Plantefo , 32 
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Platanus, 25: 942 
Pluchea, 32: 

Plumeria, 


Poa, 29: 4l 
Podocarpus, 25: 544 


Poinciana, 2h: 
Polemonium, =. 
Polisnthes, 41: 464 
Polygala, 32: 493 
Polygonatum, 41: 75. 
Polygonum, 31: Seem 
Polypedium, 
Polypogon, 29: 4! 
Polyscias, 500 
Polystichum, 32: 498 
Populus, 25: 545 
Portulaca, 522. 
Potamogeton, 42: 
Potentilla, 31: 223 
Prenenthes, 32: 
Primula, 32: 264 
Proboscidea, 418 
Prosopis, 25: 5 
Prunelle, 32: 4il 
Prunus, 2 26: 23 
Pseudocymopterus , 4cg 
Pseudolerix, 26: 5 
Fseudotsuga, 2b: 58: 
Psidium, 26: 60 
Psoralea, “30: 130 
Psychotria, 26: 
Pteles, 26: 61 
Pteretis, 499 
Pteridium, “32: 499 
Pteris, 32: 500 
Puccine lia, 29: 465 
Pueraria, 30: 131 
Punica, 26: 62 
Pycneanthemum 


Pyre 26: 
Pyrola, 57 
Pyrus, 2 


Quamoclit, 30: 359 
Quercus, 26; 64 
Quincule, 31: 291 
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Ra jenia, 339 
Rendia, 26: 163 
Ranunculus, 33: 43: 
Rephenus, 30: 
Raphiolepis, 
Retibide, ~286 
Rauwolfie, 2 20: 163 
Redfieldie, 468 
Reseda, 43: 
163 
Rhemnus, 26: Tea 
Rheum, 313 179 


Rhexia, 32: 
Rhizophore 26: 165 
Rhodotypos, 20: 1 
Rhus, 26: 176 
Rhynchosie, 30; 141 
Ribes, 26: 179 
Richerdie , 48 
Ricinus, 26: 185 
Rivina, 32: 4S 
Robinia, 26: 1 
Rollinia, 26: 186 
Romanzoffia, 
Rondeletia, 2 
Rorippa, 40: “434 
Rosa, 26: 205 
Rosmarinus, 26: 262° 
Roystonea, 26: 262 
Rubus, 26: 262 
Rudbeckia, 32: 206 
Ruellia, 31: 451 
Rumex, 31: 180 
Rynchospora, 29: 469 


Sebal, 26: 296 
Sebatia, 360 
Saccharum, 2 
Sagina, 32: 
Segittaria, 


Sai ntpaulis, 
Salicomia, 

Sal ix, 26: 297 
Salpiglossis, 41; 292 
Salsole, 30: 350 
Salvia, 42: 412 
Semanes , 26: 318 
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Sambucus, 26: 316 
Sanchezia, 31: 451 
Sanguinaria, 32: 486, 
Sanguisorba, 31: 225 
Sanicula, 31: 410 
Sansevieria, 31: 76 
Savindus, 26: 321 
Sapium, 26: 
Saponeria, 
Sarcobatus,' 
Sarracenis, 
Sassafras, 2b: "322 
Satureia, 32: 413 
Saxifrega, 33: 51 


Scebiosa, 32: 339 
Schaefferia, 20: 342 


Schedonnardus 29: ‘a 
Schinus, 26: 342 
Schizachne, 29: 506 
Schizanthus, 31: 292 
Schrankia, 30: 132 
Sciadopitys, 26: 542 
Scille, 31: 
Scirpus, 29: 506 
Scleria, 29: 507 
Scleropogon, 29: 500 
Scorzonera, 32: 422 
Scrophularia, 33: 59 
413 
Secale, 29 

Securidaca, 26: 342; 32: 494 
Sedum, 32: 336 
Sempervivum, 32: 537 
Senecio, 422 
Sequoia, 26: 443 
Sericocarpus, 32: 324 
Ser jania, 26: 
Sesamum, 32: 4 
Sesbaenia, 30: 132 
Sesuvium, 31: 438 
Setaria, 29: 
Shepherdia, 26; 
Shortia, 32: 336 
Sicana, 30: 494 

_ Sicyos, 30; 49% 

Sida, 31: 133 
Sidaleea, 31: 1 
Sideroxylon, 344 


Silene, 32: 80 
Silphium, 32: 
Simarouba, 2 20: 35 
Simmondsiea, 26: 345 
Sinningie, 32: 3 
Sisymbrium, 30: 
Sisyrinchium, 32; 
Sitanion, 29: 5i2 
Siun, 31: 410 
Smelowskia, a 
Smilecina, 

Smilax, 26: 5 
Soja, 30: 132 
Solenum, 31: 3 
Solidago, 32: 325 
Sonchus , 32: 326 
Sophora, 20: 305 
Sorbus, 2 26: 386 

Sor ghas trun, 29: 542 
Sorghum, 29: 
Sparexis, 42: 
Spartina, 
Spartium, 26: 
Speculeria, 32: 72 
Sperguls, 32: ol 
Sperguleria, 32: 82 
Sphacele, 32: 
Sphaeralcee, 31: 154 
Sphenopholis, 29; 
Spinacia, 6) 
Spiraee, 20: 49 
Spondias, 392 
Sporobolus, 29: 576 
Spreguca, 32: 522 
Stachys, 32: Ald 
Stachytarpheta, 26: 398 
Stanleya, 40: 43 
Staphyles 
Steironema, 52: 525 
Stellaria, 82 
Stenenthiva, 
Stenotephrum, 29 576: 
Stephanomeria, 328 
Sternbergia, 31: 4 64 
Stevia, 32: 429 


For florists’ "Stevia": se 


Piqueria trinervia 
Stigmaphyllum, 26: 399 © 
Stillingie, 42: 357 
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Stizolobium, 30: 135- «°°. Tierella, 33: 5 
Stokesia, 32: 329 Mbouchina, “4243 419 
Stranvaesia, 26: 399 es Tigridie, 32: 374. 
Streptanthera, 374 Tilia, 26: 424 
Streptonus, 31; Tillemdsia, 30: 301 
30; 136 Titronia, 32 331 
Swieteniz, 2b? Torenie , “60 
Symphor: car Bor 8, 395. Tovara, 31: 183 | 
Symplocerpus, 31+ 495 Trechelospermum, 26: 426 
Sympiosos, 29: Trachymene, 41: 410 
Syncerpie, 28: Tredescentis, 32: 84° 
Syngoniui, 31: “496 Tragia, 32: 357 
43: . 32: 331 
Syringa, 2 26: 401 Trautveterisz, 33: 45 
Trienthema, 41: 
Tabebuia, 26: 41d. Trichechne, 
Tabernaemortane, 26: 44 Trichilia,. 
Teenidie, 41: 410 ; Tricholaens, 29: 581 
Tegetes, 329 Trichosenthes, 30: 494 
26: 414 Trichosteme, 32: A15 
Tacearix, 20: 414 - Trientalis, 32: 526 
Tamonea , 2b: 415 Trifolium, 30: 176 
Tanacetum, 42: 330 Trigonelis, 430:. 182 
Teraxacum, 42: 430 Trillium, 31: 7 
Taxodium, 26: 415 Triodia, 29: 581 
Texus, 26: 4. 415 Triosteum, 42: 7. 
Tecomaria, 26: 416 Triplesis, 


Tectona, 26: : 417 


Tripsacum, 29 2: 
Teliima, 52 2° 


Trisetum, 29: 


Tephro sia, Bs 136 Triticum, 29: 
Teramnus, 20: 417 Tritonia, = 
Terminslis, 26: 417 Trollius, 
Tetragastris, 26: 104 
Tetragonie, 41: Tsuge, 2 
Tetrepanax, 36: Al 7 Tulipa, 
Tetrazygia, 20: Turnera, 26: “60 
Teucrium, 32: Turpinia, 26: 460 
Thalia, 32: 41 Tussilago, “32: 332 
Thelictrum, 33: 44 ' Typha, 33: 104 
Thea, 25: 416 

Theobroms, 26: 418 Ulmus, 26: 460 
Thermopsis, 40: 136 Unbellulsis, 467 
Thespesia, 26: 41 Ungnedie, 26 
Thiespi, 30: 435 Uniola, 29: 
Thuja, 26: 422 Urtica, 33: 106 

Thu jopsis, 26: 424 Uvuleria, 31: 79 


Thunbergia, pu 451 
Thurberie, 20: 424 Vacciniun, 26: 480 
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Valeriana, 33: 107 
Valerianelle, 43: 107 
Vallota, 31: 
Vancouveris, 42: 31 
Venille, 32: 4ol 
Veratrum, 31: 80 
Verbascum, 33: 60 
Verbena , ‘33:108 
Verbesine, 32: 332 
Vernonie, 32: 
Veronica, 33: 60 
Veronicastrum, 33: 61 
Vetiveria, 
Viburnum, 26: 505 
Vicia, 30: 218 
Viena, 30: 221 
Viguiera, 32: 533 
Vines, 31: 491 
Vincetoxicum, 31: 504 
Viola, 33: 109 

Vitex, 20: 507 
Vitis, 26: 507 


Weldsteinis, 31: 22 
Washingtmmie, 27: 3 
Yatsonia, 32: 374 
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Weigele, 27: 36 
Whipplea, 27: 37 
Wisteria, 27: 37 
Woodsia, 32: 500 
Woodwerdia, 32: 500 
Wyethie, 32: 333 


Xenthium, 32: 334 

Xenthorhize, 27; 38 

Xenthosome, 31: 
00 


Aerophyllun, 7 
Yucca, 31: 81 


Zentedeschia, 31: 496 
Zenthoxylum, 27: 3 
Zeuschnerie, 32: 459 
Zea, 29: 660 
Zephyrenthes, 31: 464 
Ziegedenus, 31: 03 
Zingiber, 33: 112 
Zinnia, 32: 534 
Zizenia, 29; 667 
Zizeniopsis, 29: 667 
Zizia, 31: All 
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~ 6° 


Shaded areas, 
normal or above 


Shaded sreas, 
normal or above 


Mep II. Percentage of normal precipitation for December, 1948 
DECEMBER WEATHER 


(From U. S. Department of Commerce, Weather Bureau, Weekly Weather and 
Crop Bulletin for the week ending Januery 4, 1949) 


reo 
Mep I. Deperture of mean temperature from normal for December, 1948 | 
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